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5 This application is a continuation-in-part of

application no. 0B/12S.345 filed Septeaber 22. 1992

which ia a continuation-in-part of application no.

09/109.401 filed August 1». 1993 which ia a

continuation*to-pert of application no. 07/aa1,759

10 filed January 1. 1991 which la -a continuation-in-part

of application do. 07/30*. 48 S fllad February 3. 1989.

The present invention ralatea priaarlly to

IS oootainera, bottle*, dispensers, eanletero and the like

and. core particularly, to an indicator cechanisa to

indicate tha nuaber of tines the container, bottle,

dlapenser or canister baa been opened or used. Tha

invention can also be used for any other application in

30 which the nuaber of tieea a given activity is performed

oust be indicated.

In the oedical field, aedical drugs have a

predeteroined therapeutic range in which the effects of

taking the drug are beneficial. Ondar-utHi ration of a

2S drug cay endanger the user with the drug's side effects

without reaching levels necessary for a therapeutic

action. Cm the other hand, over-utilisation cay cause

aide effects or toxicity to a ouch greater extent than

any possible benefit. Thus it is critically leportant

30 that Dedication be administered la the cm iact irranra

and at the correct tiaes.

In the case of dedication in the faro of pills

or tablets, s considerable anchor of pill-tioing

schcaes have been used to solve tha problem of

IS minding s patient to take a dose of oediclna or

realndlog the patient that the patient has already

taken the dose. The east used ones involve em
of coeparcixntaliration of the necessary Dedication,

such that the pills are placed in cccyaresents that are

«o labeled by day, dose nuaber or tine of day, or that are

serially ousbered. These devices are reasonably

eatUfsctory only if a responsible person is svallable
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and baa the time and patience to fill the coapartttente

properly.

Bone Dedication ia not In the fern of a pill or

tablet at all, but ie instead an aerosol. Such

Dedication includes cocoon.aathaa Dedication and other

respiratory tract Dedication. These Dedications are

often packaged as a liquid or a dry pc*der in •

pressurised canister which releases a caaeured aerosol

dose into the patient's Douth or nose upon activation.

Of course, such Dedications are not amenable to

A major concern with such Dedication delivery

eysteas is that one cannot readily ascertain the aaount

Of Dedication in the canister free time to tine. Thus,

the user oay continue to operate the device ss if to

administer Dedication when, in fact, the canister is

empty or holds only pressurised gas with no Dedication.

In the prior art. this problea is addressed ia a

variety of ways, oostly inadequate. - One of the cost

reliable and coonon methods of addressing this problea

was the primitive method instructing the patient to

laserse the canister in water periodical ly to see If it

floats; if the canister floats, it is deemed e=pty.

This Background portion addresses both pill

counting devices and aerosol devices, eincs those

fields both relate to the recordation of Dedication

adainistrstiaa. In the field of pill counting devices,

e number of window-containing bottle caps have been

invented. Through the window s aovabls element

with an is visible. Thus, by looking at the

jadae mark displayed through the window, a user csz

where in repetitive sequence of dose he or she ie.

limitation to cost rath devices la that they

designed to operate only with closures that

froo a container by application of a rotative fc

such as »hT*»*'*t or bayonet-type closures. The devices

generally do not operate with "press top' closures,
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closure* that snap off from a container, or other

devices in which the container, contests are accessed

by ths application of as axial force such ss a pusb-

eetuated canister. Itareorer. they are generally

totally inapplicable co aerosol medication dispenser.

a> serious disadvantage of prior art pill

counting devices of the window indexing type is that

there is no warning co the user in case the user does

not turn the device far enough daring the opening or

.closing to properly advance the window. Unless the

oxer Is alert to the index value before opening and

then after dosing such devices, the user will be

unaware that the window failed to advance to • new

index. Host users will not be this alert to the

functioning of the device. Xn addition, most prior art

devices fail to provide positive locking is both

directions of Movement; thus, the index may be

appropriately when the device is opened or closed, but

additional aovesest is not prevented when the device is

coved in the opposite direction. This allows the index

to drift, often causing failure or an incorrect

reading, particularly after the device has been used

over a period of tioe.

The device of U.a. Patent 4.011,029 issued

Kirch IS, 1977 to Itachamann. et al., attempt* to

provide positive locking in both directions, but

because of'the direction of the tooth designed to

prevent covenant of the index upon closure, the device

say not work reliably, particularly after wearing with

use. Ale©, the device of vacbsaaan does not provide

space for the ratchet teeth to slide past the

engagement teeth when the device is moving in •

direction wherein such teeth should diaengage, which

eay cause unreliable operation over a period of tine.

Another drawback of thia device ia its inclusion of a

eonplicated 'child proofing* feature with the indexing

feature, which makes the device quite complex. Other
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features of this device, such as ths nethed of

providing the lost notion drive and the requirement of

s post la the aiddle of the elements to hold the device

together, also increase its complexity.

5 The device of U.S. Patent 3,151,599 Issued

October 4, 1944 to Livingston provides positive locking

in both directions, but it does so by eeans of very

closely spaced projections that would be difficult to

oanafacture economically. Furthermore, this device

10 does not provide space fear ths projections to novo

while sliding pest each other when not engaged.

The device of U.S. Patent 4,(55,051 issued May

19, 1987 to Trick has en indicator wheel with e

serrated zia projecting above and below the plane of

15 the wheel. The serrations engage mating serrations in

upper and lower elements in order to drive ths

Indicator aechanlsm. The serrations are rigid end,-

therefore, tend to wear excessively as they slide past

one another.

ao The device of European Patent application Bo.

07100917.2. published July 27. 1907, by Schwab, has a

cup-shaped exterior element that engages a

frustoconical closure cap. The Schwab device la

somewhat eonplicated in design end manufacture. Ths

25 device of U.8. Patent 4.220,247 issued September 2,

1980 to Kramer also irr*1 "**** a cup-ehaped exterior

element which engages en inner element.

Other devices in the art include U.S. Patents

4.511. 050 by Oicolj 4,2*5.722 by fcraaer; 4,749,092 by

30 Trick; 4,702.944 by Thackrey; 4.752,109 by Kastaan;

4,705,102 by Bewel-Lewle; 4. 442,520 by Criffeni

4,441,759 by Eelloy; 4,524,012 by Xelley; 4.5(2,912 by

Dennis; 4.520.932 by Allen; 4,511.050 by Sicol;

4,548,157 by Bevoyan; 4.501.170 by Kelley; 4,489,034 by

35 Thackrey; 4,432.300 by Lyes; 4,419.014 by Xoltan;

4,405,045 by Villa -Real; 4,357,192 by Noser; 4,247,804

by Villa-Real) 4.094,400 by Ford; 9,994.079 by Helton;
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3.940,713 by Carey; 3.925.224 by Orau; 3.921,540 by

Fiah; 3.407.099 by Cillaan; 3.753.417 by Garby;

3.444,179 by Bender; 3.334.731 by Dale; 2,943.730 by

Tregilgas; a, 939, 597 by Creese; 2.587.147 by Galon;

5 498,051 by Adsitj 4,500.005 by Forrester; 3.151.599 by

Livingston; 4,444,051 by Trick; 4,345.541 by Villa-

Real; 4.440.304 by Van Buskirk; 2.7(7,480 by Lermer;

4.723.473 by Tartaglia; 2,444,452 by Drown; 4,544,924

by Fraslert 3,745.882 by Babbitt; 3.977,554 by Costa;

10 S.011,032 by Kollmaa; 5.100.251 by «nsa; 5.104,729 by

Cuss; and European Patent 0 210 322 by Schwab. More

particularly in the field of aerosol Dedication

dispensers, are U.8. Patent Bos. 4,890,572 by Huang;

5.020.527 by Dessertine; 5.289,944 by Fuchs; 145.054 by

15 Baldwin; 2,883,084 by Davison; 3.005.745 by Auberger;

3.148,801 by Badeloff; 3,191.867 by Helms; 3,419.107 by

Baxarnie; 1.994,421 by Hansen; 4.291.488 by Kistler;

4,354.421 by Rnickerbocker; 4,5(5,202 by Pfeiffex;

4.437.528 by Wachlnski; 4,754.422 by Boltoch; and

20 4,817,822 by Rand.

It is thus apparent from a review of this art

that there is a need for an ieproved indicator cap that

operates by application of an axial rather than

rotative force. Preferably, such a device should

25 provide positive controlled covenant of the Index on

both opening and elosieg of the device, while also

providing an indication to the user that the index has

functioned properly each time the device is used. The

basic design of such a device can also be used in other

10 applications where it is necessary to have a record of

the maker of tines a gives event occurs.

preferably, such s cap should have a cdnioa of

parts, should be easily manufactured and assembled

using standard injection raiding and aaseably methods.

IS and should be usable with ordinary containers that are

sot necessarily specially designed for ths cap.
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The present invention is an indicator device

with an indicator mechanism or an electronic Indicator

that advances by the application of as axial force.

The indicator mechanism thus translates axial force

into the rotation of an indicator symbol carrier in

relation to a pointer or vindow. The device Is

particularly suited for use with aerosol -type

Dedications which are administered by applying an axial

force to a canister, or for use with' Dedications that

are kept in e container with a snap closure.

in broad terms, the advancement mechanism

utilizes the axial force to move elements axially in

relation to one another, and thia relative axial

eoveaest ie trassformed into e rotaties of an element

in relation to another element by an indicator .

ojechanisa. The elements that move ia relation to one

another cay be two in number, or some number greater

than two. More specifically, the invention in a

preferred embodiment includes an outer cover having a

top and a depending skirt attached to the top; and a

driver (sometimes referred to as a retainer or base

herein I . In a pre*erred embodiment, the driver nests

in the outer cover. In another preferred embodiment,

the outer cover nests in the driver so that only the

top of the outer cover is exposed as an actuating

•button.* The invention also include* a rotational

which may be separate from the outer cover

driver. Xn the preferred ccbodinsat. there Is an

indicator wheel which ie positioned between the driver

the outer cover. The driver has several legs which

ite with several notches in the surfsee of ths outer

Of course, the position of the logs and notches

reversed. The notches allow a oeasure of

it of ths logs In the axial direction, so that

there is sees play between the driver and the outer

tr in the axial direction. These lugs and notches

SUBSTITUTE SHEET (RULE 28) SUBSTITUTE SHEET (RULE 28)
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serve several functions in the preferred

although same ot all of the mo functions nay be

perforoed by one or more substitute elements i the luge

and notches bold tbe driver end outer cow In

engagement with one another; they limit the axial

movement of the outer cover in relation to the driver;

they establish e desired degree of preload on the

pawls i they define the radial position of the outer

cover in relations to the driver; they serve to allow

lost notion" of the elements as the outer cover is

depressed in relation to the driver; and they define a

atop" to limit the degree of depression of the outer

cover in relation to the driver if desired.

lbs indicator wheel has a est of teeth on one

side which engage a set of flexible angled pawls on tbs

driver, and a set of teeth on the other side which

engage a set of outer cover teeth on the other side.

The positions of the pawls and teeth on the respective

elements osy be reversed if desired. When an axial

force is applied urging the outer cover sad driver

together, tbe outer cover and driver oove toward one

another alightly as tbe driver lugs cove axially in tbe

outer cover notches. The angled pawls in the driver

flu toward the driver or "flatten out", which causes

the driver pawl ends to shift slightly around the axis

of the driver. This shift of the driver pawl ends,

which are engaged with the indicator wheel teeth,

drives the indicator wheel so as to rotate the

indicator wheel relative to the driver notches. The

rotation of tbe indicator wheel relative to the driver

also results ia rotation of the indicator wheel

relative to the outer cover, since the engagement of

tbe driver lugs with the outer cover notches ensure

that the driver and outer cover are rotatively fixed.

Tbe psvls preferably are curved rather than

straight. The curvature enhances the circumferential

SUBSTITUTE SHEET (RULE 26)

or tangential displscement of the pawl tips as the

indicator wheel depresses ia relation to the driver sad

also helps define the amount of resistance to such

depresslag.

S The side of the indicator wheel that is against

the outer cover has indicia which are viewable through

a window in the outer cover to indicate the progressive

rotation of the indicator wheel as the axial force

urging the outer cover and driver together is

10 repeatedly applied. The indicia osy be ia the form of

a setj&enco of numbers or, in the preferred embodiment ,

s spiral line or pattern Which produces s "gauge" when

viewed through the outer cover window. The gauge

appears to decline in tbe window as the device ie used

15 repeatedly so as to progressively rotits the indicator

wheel la relation to the outer cover. In this way, s

record is kept of tbe total number of doses

administered eo that the user baa some indication of

whether an aerosol medication canister, for example, is

30 being used up. Alternatively, the indicia on the

indicator wheel nay he numbers or symbols that record

or limit the number of doses in e day; words such as

"empty' or "full*; colors that vary as the medication

ia gradually exhausted; or any other varying indicia.

25 The 'window* may alternatively be in a skirt of the

outer cover or driver.

When the axial force urging the outer cover sad

driver together is released, the driver pawls push the

outer cover end driver apart. The device may slso

30 include e separate spring to urge the driver and outer

cover epsrt. The separatioa of the driver and outer

cover allows the driver pawl ends to flex away from the

driver sad to flee rotatively in the opposite rotative

direction from the direction of rotation when the axial

35 force was applied. This opposite rotative movement of

the driver pawl ends causes tbe driver pawl ends to

pass over s tooth of the indicator wheel, thereby

SUBSTITUTE SHEET (RULE 26)

"cocking" the mechanism for the next time an axial

force is spplied. This cocking and driving action

causes tbe indicator wheel to advance by one tooth with

each separate application of an axial force, and also

5 produces en audible "click" to confirm the proper

operation of the unit. The amount of axial force

resisting the depression of the outer cover in relation

to the driver depends on nunber of factors, including

tbe materiel, thickness and configuration of tbe pawls,

10 the friction between the various lasts, and the slope

of the teeth.

*Aa explained in the preceding paragraph, the

cocking of the device is accompanied by the rotative

movement of the driver pawl ends la relation to the

15 indicator wheel teeth, eo that the driver pawl ends

pass over one of the indicator wheel teeth. During

this step, the indicator wheel is prevented

from rotating by the engagement of the teeth that are

on the opposite side of the indicator wheel with the

30 teeth la tbs outer cover. Thus, the outer cover sad

driver do not rotate ia relation to one another. The

indicator wheel rotatea in relation to both the outer

cover and driver, ia a single direction but not ia the

opposite direction. The engagement of the driver pawls

25 with the teetb on one side of the indicator wheel

produces the rotation of the indicator wheel in that

single direction, while the engagement of the outer

cover teetb with the teeth on the opposite side of the

indicator wheel prevents rotation of the indicator

30 wheel in tbe opposite direction during the cocking

step. It is desirable that the rotation of the

indicator wheel in relation to the outer cover upon

' depression of the outer cover ia relation to the driver

be KEKvhst greater than alagle tooth but less than

35 two teeth. This "overtrevel* ensure!

edvanceaent of the Indicator wheel.

-10-

The invention thus provides a system to

Indicate the' administration of medication through a

medication container which is accessed by the

application of an axial force, such as s canister

-

5 contained aerosol, ox a snap closure or a •push-and-

turn' type child -resistant closure on s vial for pills

or capsules, la the case of a canister, the driver may

be attached directly to tbe canister end with an

adhesive or double-sided tape, or the driver may

10 include s skirt which press-fits over tbs canister ead,

or the device osy be attached to the canister or to a

canister dispenser by other suitable mean*, including

without limitation screw threads, snap fitting, bolts

or pins. Tbe device may also be integral with the •

15 canister ead. The device may be used ia any other

application in which an indication of the occurrence of

an event is desired. The device is incapable of

advancing without applying the requisite axial force

which accesses the medication, but it advances in

20 precise and predetermined increments when that axial

fares is applied. It will be apparent that the device

could be constructed to advance upon releasing the

outer cover rather than upon depressing the outer

cover.

2S An additional advantage to the invention is

chat it produces sudible "dicks" to confirm that it is

operating properly. When the axial force is spplied to

the medication and thereby advance the indicator

the indicator wheel teeth an the side adjacent

30 the outer cover pass over the teeth of the outer cover

to produce e "click" or "clicks" to confirm the

advancement of the indicator wheel. When the axial

force is released, the driver pawls pass over tbe teeth

of the Indicator wheel on the indicator wheel aids

3» adjacent the driver to produce a second "click" or

•clicks" to confirm the proper "cocking" of the

It can be appreciated that the pawls and

SUBSTITUTE SHEET (RULE26) SUBSTITUTE SHEET(RULE3)
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te«th producing the rotational displacement can be in *

witty of location* on any of the several different

elements of the mechanism. They may also be radially

extending rather than axially-extending

.

5 fee embodiment of the invention la configured

so that Dedication cannot accidently be released, but

can be released only when the device ia properly

assembled. Thit readers the device resistant to

operation by children. One embodiment Includes a gear

10 reduction or other reduction system to translate an

axial oovesent Into a greater or lesser rotational

displacement as cry be desired in comparison to the

preferred embodiment.

It can be appreciated that mechanisms other

1$ than the one disclosed in the preferred embodiment are

possible for tranalsting the axial force into a

rotational force for advancement of the indicator.

Also, the mechanise* may be replaced entirely or

partially with electronic components such as a button

20 on the top of the medication canister which activates a

switch, when the button is pressed to release medication

from the canister.

Other advantages of the invention include its

simplicity of mmeufactttre, assembly and operation* and

25 its reliability.

30

35
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no. 1 is an exploded elevational view of the

present invention with a canister and canister ease.

F10. 2 is s cop view of the outer cover of the

inventloo.

F1Q. 2A ia a aide sectional view of a portion

of the outer cover of the invention.

FIG. 23 is • aide sectional view of a portion

of the outer cover of the invention.

FIG. 3 is a top view of the indicator wheel of

the invention.
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FIG. 3A is a side sectional view of a portion

of the indicator wheel of the invention.

PIG. IB is s top view of an alternate

embodinent of the invention.

FIG. 3C is s side eectional view of an

alternate embodiment of the invention, taken along line

3C-3C Of FIG. IB.

FIG. 3D is a aids sectional view of an

alternate embodiment of the invention, taken along line

30-3P of FIG. JC.

FIG. 38 is a partial perspective view of an

alternate embodiment of a nechanisa to advance the

indicator wheel relative to the outer cover of the

present invention.

FIG. )7 ii a partial side elevation view of the

elements shown in FIG. IB.

FIG. 30 is a partial perspective view of

another alternate embodiment of a mechanism to advance

the Indicator wheel relative to the outer cover of the

present Invention

-

FIG. 3H is a aide elevational view of the

elements of FIG. 30.

FIG. « la a top view of the driver of the-

invention.

FIO. 4* la a side sectional view of a portion

of the driver of the invention.

FIO. «B la a aide sectional view of e portion

of the driver of the invention.

PXO. 5 is an exploded elevational view of an

alternate embodiment of the present invention with a

canister end canister case.

PIG. SA is a aide elevational view of a portion

of canister and canister case used with an alternate

embodiment of the invention.

PIG. SB ia a bottom view of the outer cover of

the invention.
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PlG. « is an exploded elevational view of an

alternate embodiment of the present invention with a

canister and canister ease.

FIG. 7 is an exploded perspective view of en

5 alternate eobodioent of the present invention.

FIO. I is a side sectional view of another

embodiment of the invention.

FIG. 9 is an exploded eide sectional view of

the embodiment of FIO. 8.

10 FIG. 10 is a side sectional view of a detail of

the eabodlaest of FIG. 8.

FIG. 11 is side eectional view of enother

detail of the embodiment of FIG. B.

FIO. 12 is a side sectional view of an

IS alternate embodiment of the present invention.

710. 13 ia an exploded side sectional view of

the alternate embodiment of FIG. 13.

FIG. 14 is e top view of an alternate

embodiment of the present invention.

30 FIO. IS la a top view of the indicator wheel of

the embodiment of FIG. IS.

KG. 1« is a side sectional view of an

•lternate embodiment of the present invention.

FIG. 17 ia a diagrammatic elevation view of a

25 detail of the embodiment, of FIO. IS.

FIO. 10 ia a aide sectional view of the

ecbodiaent ol FIO. IS.

Bgann p2stbh>tio* ov as imamm
10 An exploded elevational view of the invention

10 together with an ordinary canister serosal

medication dispenser 12 is shown in FIO. I. Ins

dispenser 12 Includes s canister 14 which ia housed in

a canister case IS. Aerosol Dedication is dispensed

35 from the canister 14 by grasping the canister case IS

and applying a force urging the canister 14 toward the

canister ease IS to actuate a valve (not shown} ia the

W0M4XOT FCtrussaoni
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canister 14, to release a measured dose of medication

from the canister 14 and out the canister case cutlet

18. The medication administered in this manner is

typically respiratory tract medication such aa asthma

5 dedication, and so the canister case outlet 18 ie

placed into the patient's mouth aa the patient inhales.

The system is quite reliable and simple to operate, and

aa it la often operated by the patient himself without

the eld of a health care professional. Aerosol

10 medication systems such aa this are well known in the

art. and will not be described in detail here.

The invention 10 Includes three main elenents

in the preferred embodiment of FIO. It an outer cover

20, an indicator wbeel 50, and a driver 70. The three

15 elements are described in detail with reference to FIG.

1, es well as reference to FIGs. 2, 2a end 2B for tba

outer cover 20, FIGs. 3 and 3A for the indicator wheel,

and FIGs. 4. 4A and 4B for the driver, end then the
.

operation of the device in described with reference to

20 the previously mentioned figures.

The outer cover includes s top 22 sad an

axially depending skirt 24 extending from the top. The

axially depending shirt may flare radially outward

slightly as it extends downward, ia the manner shown,

25 to facilitate the easeshly and molding of the device.

Through the top 22 le a window 36. As better shown in

FIGs. 3 and ZA. the window 3C extends radially from

eaar the center of the top to near the perimeter, and

ia of a width sufficient to allow the viewing of the

30 Indicia on the indicator wheel 50 ia the manner

described below, the edges 28 of tha window 2S may be

bevelled In the manner shows to improve the aesthetics

of tha dsvice and reduce shadowing of the indicator

wbeel. or to improve the tactile aspects of the window

3S for use with raised or depressed indicia (or braille

eyehole) on the indicator wheel that can be sensed in

the dark or by the sight- Lcpsired.

SUBSTITUTE SHEET (RULE26) SUBSTITUTE SHEET (RULE26)



woMotm

-15-

10

IS

20

30

3S

the radially inner surface of the

depending skirt 2* ere a sec of notches 29, which ere

better shown ia the eectionel view detail of PIC. 2*.

Each notch 29 includes an upper wall 30 end a flat

portion 31. A retainer 32 defines the lower end of the

flat portion 34. end a bevelled portion 33 extend* from

the retainer to the bottoo of the depending skirt 24.

The circumferential width of the notch la just enough

to receive the lug* 74 of the driver 70 described below

without allowing any significant circumferential play

between the notches 29 end those lege 74. The lugs and

notches of the preferred embodiment oay be replaced

with e alot and groove or a bole and post or any other

arrangecent allowing axial covenant of the outer cover

relative to the retainer.

In the center of the bottoo surface of the top

portion 22 of the outer cover 20 is as axially

extending hub 36 which oates with a central hole SC of

the indicator wheel $0 in the oasnex described below.

Also on the bottom surface of the top portion 22,

ground the periphery which sects the depending skirt

24, are a set of outer cover teeth 40 which engage the

indicator wheel teeth SB in the tanner deacribed below.

The outer cover teeth 40, better shown in the sectional

detail of FIO. 2B, include a raap 42 an one aide and a

face 44 on the other side which engage the indicator

wheel teeth 59 to produce a ratchet effect between the

outer cover 20 and the Indicator wheel SO in the manner

described below. Zt will be apparent that the

aechanisa for achieving this ratchet effect of

preventing "wrong-way* rotation of the indicator wheel

in relation to the outer cover could be a simple

frietlooal engageaent rather than the pawl end tooth

Inscribed. Also, the pawl and tooth

or even the frietlooal engageaent could be

on the radially outer edge of the indicator wheel and

the radially inner surface of the outer cover skirt.
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rather than the top of the indicator wheel and the

bottoo surface of the top portion of the outer cover.

The indicator wheel SO is a disk*shaped element

having an upper surface 52, a lower surface and a bole

SC through the olddle. The diameter of the disk-shaped

indicator wheel SO is such that it nests into the outer

cover 20. The upper surface 52 includes a eet of

indicator wheel upper teeth SB around the periphery of

the upper surfsee 52 as better ehown ia FIG*. 2 end 3A.

and the lower surface includes a set of indicator wheel

lower teeth SO around the periphery of the lower

The indicator wheel teeth S8 and 60 are shown

best in the elevation detail of 710. 3A. Both the

teeth 59 on the upper surface 52 and the teeth 60 on

the lower surface include a rasp portion 61 and 62,

respectively, and a face portloo 63 and 64,

respectively. As explained in nose detail below, the

ranp portion 42 of the outer cover teeth 40 and the

pawl ends 96 of the driver pawls 00 ride over the rasp

portions 61 and 62 of the indicator wheel teeth 59 and

60 to allow rotation of the indicator wheel SO in one

direction in relation to the outer cover 20 and driver

70, while the pawl ends 96 of the driver pawls 60 and

the faces 44 of the outer cover teeth 40 engage the

faces 63 and 64 of the Indicator wheel teeth 59 and 60

to prevent rotation of the indicator wheel SO in the

opposite direction in relation to the outer cover 20

and driver 70.

On the upper surface 52 of the indicator wheel

SO is a line which extends spirally from near the

central hole 56 to near the radially Inner edge of the

upper teeth 58. in the Banner ehown in PIC. 3.

Preferably, the surface 66 on one aide of the line is

one color and the surface 67 on the other side of the

line is a different color; for example, the surface on

side can be red and the surface on the other side
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say be white. As the line dividing the differently

colored surfaces 66 and 67 is presented for viewing

through the window 26 of the outer cover 30 when the

device is assembled, s kind of gaoge results, as

S described an sore detail below. The differing color*

can be accoeplished with the use of printing, painting,

adhesive uterisla or other Methods known in the art.

The driver 70 includes a circular base 72 with

a bottoo 74 configured to mate with the canister 14 of

10 the canister aerosol Dedication dispenser 12.

canisters typically have a concave end. and si

drivar bottoo en the preferred embodiment is

shown in PIG. 1 to oate with the canister concave end.

The driver 70 is attached to the canister using a

IS suitable driver count such as the double- sided adhesive

pad. The dimeter of the base 72 le preferably about

the sane as the dieneter of ths canister 14, so that

the base 73 can be pushed into the canister case 16 if

necessary to actuate the canister valve. Other counts

20 are feasible such as a clasp or a buckle, or counts

that oaks the driver integral with the canister or

counts that eake the device resistant to operation by a

child. One such other nount - a press-fit aount - is

described is connection with the alternate preferred

25 e=bodinent described below.

Above the base 72 on the driver TO is an

annular ring 75 which holds sevenl eleoests.

annular ring 75 is preferably of e diameter

than the disaster of ths base 72 and canister 34. This

20 ensures that ths canister end is not accessible to ths

user, so that ths user cost access the Dedication by

applying s force to the device 10 to advance the

indicator wheel SO rather than by applying the force

directly to ths canister and thereby bypassing the

35 device 10.

The ir*rn\*T ring 7S has a set of lugs 76

protruding upwardly. Ae better shown ia the

10
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elevatlonal detail of PIG. 4A, each lug 76 haa a lug

body 77, and a lug point 76 which engages the notches

29 of the outer cover 20 in the tanner described below.

The lug body 77 is eoaewhst flexible, so that it can

flex radially inward aa the lugs 76 pass over the

bevelled portion 33 of the outer cover notches 29 when

the driver 70 ie assembled into the outer cover 20.

The lug body 77 and the lug point 7§ are dimensioned

such that there is soete axial play between the driver

70 and the outer cover 20; that Is, the lugs 76 asy

extend all the way into the notches 29 so that the top

of the lug body 77 ie against the top wall 30 (see PIG.

2A) of the notch 29 while the outer cover 20 end driver

70 are positioned closely together, or the lugs 76 oay

be partially withdrawn froa the notches 29 so that the

lug point 74 is against the notch retainer 32 while the

outer cover 20 and driver 70 are positioned farther

Also err ending upward froa the annular ring 7S

of the driver 70 la a set of driver pswle 90. Bach

driver pawl 90 includes a pawl base 62 and a curved

flexible pawl body 64 which extends circuaferentislly

and upwardly to terminate in a pawl end «6, ell aa

better shown In PIC. 4B. Ths pawl end 96 engages the

Indicator wheel lower teeth 60 ia a ratcheting aannar

whereby the pawl end passes over the nap portion 62 of

the indicator wheel lower teeth 60.

an leportsat aspect of this embodiment of the

invention le that the flexing of the pawls 60 produces

en elongation of one of the dimensions of the pawl, as

ehown In ths exaggerated depiction of PIG. 4B. The

pawl oay be configured in e curve so that it extends

along the 'cirCTsferenee of the circle defined by the

radially outer edge of ths driver 50. or it oay be

configured straight so that It extends tangentially

with respect to that circle. The diaensions of ths

pawl that is thus elongated upon flexure is the
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clrrnmferential or tangential dimension. Ths pawl in

solid lines la relatively uaflexed. while the pawl la

dashed lines is relatively flexed. The unflexed

posities exists when the enter cover 20 and driver 70

5 are positioned apart, as when the driver logs 7« are

relatively withdrawn from tha outer cover notches 29.

Xa that position, the pawl end 86 is at circumferential

position "A". Tha flexed position exists when the

outer cover 20 awl driver 70 are positioned together,

10 as when the driver lugs 16 are fully positioned Into

the outer cover notches 29 against the notch top wall

30. Za that position, the pawl end 8S la flexed

downward by bending about the pawl base 02 and along

the pawl body 84. The bending results la a shift la

1$ tha pawl end 86 to position B, which la

clrcoaferentlelly spaced apart f roc position A.

Because the pawl end 86 la engaged with the face (4 of

the Indicator wheel lower taeth 80 when the pawl 80 la

in the relatively uaflexed position corresponding to

20 psvl end position A, the flexing of tha pawl by the

farcing together of the outer cover 20 and driver 70

and consequent shifting of the pawl end to position D

forces the indicator wheel SO to rotate the distance

between position A aad positlea B la relation to the

as driver 70.

When the force between the outer cover 20 aad

driver 70 la removed, the pawl uaflexes to drive apart

tha outtr cover 20 and driver 70. This unflexlsg

allows tha pawl end 8i to return to position A. The

30 indicator wheel 50. however, does not rotate back to

the earlier position where it was before the flexing

because the pawl end ia free to ride over the ramp

portion (3 of the indicator wheel lower teeth 60.

Moreover, the indicator wheel is prevented ti

35 rotating back to that earlier position by the

ratchet effect of the outer cover teeth 40 engaged with

tha indicator wheel upper teeth 50. As previously

•20-

itioned, the tooth and pawl position could be

roveraed, aad a frictioaal eagageaent could replace tha

tooth and pawl arrangement used to prevent wrong-way

rotation of the indicator wheel ia relation to the

5 outer cover.

The device 10 is preferably made by high-speed

processes such as plastic inject lea raiding. Once the

mlding of the three oala pieces ia completed, the

pieces are assembled by hand or by autooated assembly

10 machines in any appropriate sequence, such as by

nesting the indicator wheel 50 into the outer cover 20

and then forcing the driver lugs 76 into the outer

cover notches 28, so that the driver lugs 76 are

retained la the outer cover notches 29 by the notch

15 retainer 32 or other retainer bearing against the lug

points 78. When the lugs 76 are positioned In the

notches 29, the driver pawls 80 axe slightly flexed, or

•preloaded* to provide a biasing force against the

indicator wheel lower teeth 60. This biasing force

20 holds the Indicator wheel SO against the outer cover 20

to maintain engagement of the indicator wheel upper

teeth 50 with the outer cover teeth 40, maintains

eagageaent of the pawl ends 84 with the indicator wheel

lower teeth 60, aad positions the eater cover 20 and

25 driver 70 in their relatively apart position aad ready

for use. Alternatively, snap beads could be employed

to hold the assembly together, such as a snap bead

around tha radially inner aide of the bottom of the

outer cover to hold the driver la place, or other moans

30 could be employed.

After assembly, the device 10 is attached to a

medicine container such as ths canister 14 shown in

FIO. 1 or soma other canister, vial, bottle or

container, by use of double-eided adhesive

35 other suitable attachment means. Tta

may include child-resistant elements so that the device
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la resistant to operation of the Indicator

as well as ths dispensing of medication, by a child.

The device is operated by applying an axial

force-urging the outer cover 20 toward the canister 14.

5 The application of such fores produces several kinds of

movements, which may occur simultaneously with one

another or in sequence in any order. One kind of

movement ia ths actuation of tha valve of the canister

14 to release a measured amount of aerosol medication

10 from the canister aad out the outlet 18 of the canister

case 16. The other kind of movement produced by the

application of sa axial force urging the outer cover 20

toward the canister 14 ia movement within the device

10. The axial force en the outer cover moves the

15 combination of the outer cover 20 and indicator wheel

50 toward the driver 70, which causes the driver lugs

76 to shift upward ia the outer cover notches 28 until

the tops of the driver lugs 76 are against the upper

wall 10 of the outer cover notches 29.

20 This second kind of movement - the coving

together of the outer cover 20 and driver 70 caused by

ths axial force applied to the outer cover - also

depresses the driver pawls 60, the ends 86 of which are

engaged by ths indicator wheel lower teeth 60. This

25 depression - or flexing - of the driver pawls, as

explained above, results in s circumferential or

tangential lengthening of the pawls due to the piwotlag

of the pawl body 84 about the pawl base 62 sad the

flexing along the pawl body. FTC 43 shows an

30 exaggerated depiction of this circumferential or

tangential lengthening of the pawl 80 from the enf lexed

position A (where the pawl 60 is shows in solid lias)

to the flexed position B (where ths pawl 60 is shows in

dashed lines) . Because the pawl end 86 ia engaged with

35 the Indicator wheel lower teeth 60. this

circumferential or tangential lengthening of the driver

pswls 80 drives the indicator wheal through the

-22-

incremental circumferential distance of position A to

position B, thus producing a rotation of the indicator

wheel 50 relative to the driver 70. Because the pawls

ere flexible, this flexing may also produce flattening

S of the curvature ia the pawls which also tends to

lengthen them. Ths indicator wheel lower teeth 60 sad

driver pswls B0 are dimensioned such that this

incremental circumferential shift Is the length of a

single tooth of the indicator wheel lower teeth 60.

10 The amount of circumferential or tangential

travel of the driver pawl a 80 U a function of several

variables. Longer pswls tend to produce longer

circumferential or tangential travel. Pawls with a

large axial component to their direction tend to

IS produce longer circumferential or tangential travel

when flexed toward the driver. Also, locating the

pswls radially inward will produce a greater rotation

of the indicator wheel for the asae amount of pawl

travel.

20 It is noted that the rotation of the indicator

wheel 50 does net translate into any rotation of the

outer cover 20. because the outer cover 20 is

rotational ly fixed in relation to the driver 80 by the

engagement of the driver lugs 76 in the outer cover

25 notches 29.

Thus, the overall effect on ths device 10 of

applying an axial force urging the outer cover 20

coward the driver 70 la. one, the outer cover 20 shifts

toward ths driver 70 as ths driver legs 76 owe upward

30 In tha outer cover notches 29 sad, two. ths indicator

wheel 50 rotates counterclockwise in reletlea to the

enter cover 20 aad driver 70. This cocatercleckwiee

rotation of the Indicator wheel 50 in relation to the

outer cover 20 shifts to the window 26 of the enter

35 cover 20 s new portion of the Indicator wheel

serfsee 52. with reference to 720. 3. that

of the indicator wheel upper surface 52 Is slightly
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clockwlse from the upper surface 53 Chat was previously

at tha window SC. Because the upper corface S3

locludso a rplral lice or pattern aa explained above

tad aa shorn is PIC. J. which appears as a "gauge" when

5 viewed through the window 21, the progressive

rotational ahi ft of the upper portion 52 viewable

through the window has the effect of creating a

declining or ascending line in the window. Thus, the

repeated application of as axial force to the outer

10 cover 30 gradually rotates tha indicator wheel SO to

result In the appearance of a declining ox ascending

gauge* in the window 35.

Referring again to the preferred embodiment of

FIBS. 1-3B and 4-4B, the release of the axial force

15 urging the outer cover 20 toward the canister 14,

allows the flexed driver pawls 60 to unflex toward

their natural relaxed position. This onflexing of the

driver pawls forces the outer cover 20 sad indicator

wheel 50 away frtxa the driver 80. so that the driver

30 log* 7C bovs downward io the outer cover notches 39

until the lug points 70 are stopped by the notch

rvtainere 33 (see PIOs. 4A and 3A) . Tha nnflexiog of

the driver pawls 00 causes the pawl ends •< to shift

bach to circumferential position A froa circunferential

35 position B. However, this circumferential shifting of

the pawl ends Of aa tha pawla 00 unflex does sot

produce any rotation of tha indicator wheel 50. This

is because the indicator wheel lower teeth CO have a

reap « en ess slds and a face (4 on the other side

30 (tee PTC. 3X1 to produce a one-way ratchet effect. The

flexing of the pawls 00 when an axial force is applied

urging the outer cover 20 toward the driver 70 causes

the pawl ends OC to shift clrcuaferentially while

engaged with the face 04 of the Indicator wheel lower

35 teeth 00 to drive the indicator wheel 50 through an

incremental rotational eoveaent . However, the release

of that force and the consequential unflexing of the
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tooth of the indicator wheel lower teeth CO, produces

another audible "click*. This •click', unlike the

first "click* previously described, does not confirm

any advascesent of the indicator wheel 50. since the

5 indicator wheel 50 does sot advance at that tine;

rather, this "click" confirms that the driver pawls 80

have advanced by one tooth in tha indicator wheel lower

teeth CO. so that the driver pawls 80 will advance the

indicator wheel 50 the next time an axial force is

10 applied to the outer cover 30 to flex the driver pawls

OC.

Although the description above indicates that

the pasilrg of the driver pawls over s set of teeth

produces a •click", it should be recognized that

15 actually there soy be a set of several "dicks" of the

tour pawls to not pass over their respective teeth

exactly aiimltaneously due to InnTartness in the

diaanaions of the elements. In fact, there may be as

easy aa four closely spaced "clicks- representing the

30 four pawls passing over the teeth.

tfeen the axial force 1* released treat the outer

cover 30 so that the driver pawls are permitted to

oaflex. the indicator wheel SO Is positively prevented

from rotating back to its previous position before it

25 was last advanced, by the engagement of the indicator

wheel upper teeth 5* with the outer cover teeth 40. As

described above, chose sets of teeth 58 and 40 art as a

one-way ratchet # rotation of the indicator wheel SO is

allowed in one direction aa the ramp portion 42 of tha

30 outer cover teeth 40 ride over the rssp portion CI of

the imdicatcr wheel upper teeth 58, but rotation of the

Indicator wheel 50 is prevented in the other direction

by the engagement of the face 44 of the outer cover

teeth 40 with the face C3 of tha indicator wheel upper

35 teeth SB.

The device 10 has been explained above la a

preferred embodiment having teeth and pawls of cartala

-24-

pawls 00 and circumferential shifting back to the pawl

ends OS doea not rotate the indicator wheel SO in the

opposite direction, because the pawl ends 8C simply

ride over the rasp portions C2 of the indicator wheel

5 lower teeth CO, asd because opposite direction rotation

of the indicator wheel 50 Is prevented by the

engagement of the indicator wheel upper teeth 50 with

the outer cover teeth 40.

Thie rotation of the indicator wheel SO io

10 relation to both the outer cover 30 asd driver BO has

one other important effect. As the indicator wheel 50

rotates in relation to the outer cover 20, the outer

cover teeth 40 ride over the indicator wheel upper

teeth 50. More specifically, the rarp portions 43 of

15 the outer cover teeth 40 ride over the ramp portion 41

of the indicator wheel upper teeth 58. The outer cover

teeth 40 sad indicator wheel upper teeth 58 are

dimensioned such that the drcunferential shift of the

pswl ends 0C from position A to position B (see 710.

30 481 in the course of one cycle of applying an axial

' force urging the outer cover 30 toward the driver 80.

causes the indicator wheel upper teeth 50 to shift one

tooth in relation to tha outer cover teeth 58. When

the outer cover teeth 40 drop over the face C3 of the

35 Indicator wheel upper teeth 58 as this one-tooth shift

occurs, an audible "click* results. This "click

•

confirms to the user that the indicator wheel has

properly advanced.

The indicator wheel lower teeth CO, aa

30 mentioned above, are dimensioned such that the

circumferential movement of the pawl ends OS produced

by applying or releasing an axial force to the outer

cover 30, corresponds to one tooth. Therefore, the

circumferential shift la the pawl ends BS resulting

35 from releasing the axial force en the outer cover 30,

is equal to one tooth. The pasting of the driver pawla

BC over the rasp portion C3 asd over the face 54 of a
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eleoenta and in certain positions. It will be apparent

to those skilled is the art that some of these

arrangeaente say be reviaed or reversed without

departing from the scope or spirit of the invention.

5 For example, without limitation, the teeth and pawls

could be designed so that tha indicator wheel advances

when the force en the outer cover ie released and the

outer cover and driver separate, rather than when a

force is applied and the outer cover asd driver come

10 together; the pawls could be on the indicator wheel and

the engaged teeth on the driver rather than tha other

way around j the outer cover teeth and indicator wheel

upper teeth could be reversed; and the pawls could be

between the outer cover asd the indicator wheel rather

IS than between the indicator wheel asd driver so that the

pawls are positioned on the indicator wheel upper

surface or the outer cover lower surfsee. It will siso

be apparent that tha pawls and teeth on the various

elemente could be positioned on the outer circumference

20 extending radially outward (or the inner cireuaferesce

extending radially inward la the case of a disk having

a center hoiel , rather than on the upper or lower

surfaces extending downward or upward.

It should also be apparent from etudyiog the

25 drawings that the radial positlas of the pawls 80 is

icportast la producing the desired amount of rotation

of the indicator wheel. If the pawla are positioned

toward the radially outer edge of the device, as shown

is tha figures, the circus*erential shift in the pawl

30 ends OS produced by the flexing of the pawls 00 will

result in a relatively email rotation of the indicator

wheel. On the other band, if the pawls are positioned

toward the center of the device, the ease amount of

cireuaferential shift in the pswl cads BS produced by

35 the flexing of the pawls 80 will result is s relatively

large rotation of tha indicator wheel. Also, the

degree of advancement of the Indicator wheel Is

SUBSTTTUTE SHEET (RULE25)
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dependent co the diatance that the outer cover cores

coward and away from the retainer, This elso relates

to tha length of the pawls, since a eat of long pawls

used for lone distances between tha outer cover and

retainer will produce a greater advancement while

of short pawls will produce a lesser advancement. Of

course, tha degree of advanccaent ia also dependent on

the curvature of the pawls and the geometry of the

arrangement

.

As previously mentioned, the upper surface 52

of the Indicator wheel 50 nay have Indicia other than a

spiral line to produce a declining or ascending line

when viewed through the window 24. depending oa the

desired use of the device. Pox cjcazpl e , if it is

desired to use the device to ensure that the patient

takes a prescribed dose of medicine in prescribed tine

periods, and no more and no less, then the Indicia nay

include abbreviation* of the days of the week (such as

Sa, Su, M, Tu. 9. etc. for once a day eedication or

Sal, Sa2, Sul, Su2, Ml, M2, etc. for twice a day

eedication) arranged in a circle around the top surface

SC. The teeth and pawls of the device are then

dioeneioned and configured such that each

of the indicator wheel SO produced by applying a fc

urging the outer cover 20 toward the driver 70,

advances one synbol under the indicator wheel. Thus

the indicia visible through the window 26 successively

advances through 6a, Su, M. Tu, w, etc. or Sal. S*2.

Sul. 6u2, Ml. K2. etc. as the deviea is repeatedly

operated. As another axasple, the indicator wheal SO

upper surface 52 nay have a spiral line as indicia, but

the spiral nay be of such a configuration, and the

teeth and pawls of the device of such a configuration

and dimension, that the gauge produced by the viewing

of a portion of the spiral line through the window

through its entire range based not on the

stents of the eedication canister hut oa the
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allovable dosage in a day or in aco* other chosen time

period. For example, if the Dedication is prescribed

for discretionary as-needed administration to the

patient, but not mere than five tines a day, then the

S gauge would go through ita entire range with five doses

dispensed. Thus, by a glance et the window, the user

can determine how close he or she is to the maximum

daily dose. At the outset of a new day, the gauge is

reset.

10 The spiral line on the top of the indicator

wheel 50 oay go through approximately 340* as shown in

nc. 3 or any angle sore or leas than that, if tha

spiral line goes through less than HO*, then of

course, the gauge goes through ita entire range in

15 something leas than a full revolution of the indicator

wheel relative to the outer cover. Thus, it would be

necessary in that instance to reset the gauge to the

starting position when the gauge lodlcat ca that the

canister Is empty and tha next canister ia started. Xf

20 the spiral line is more than 1(0*, then two or more

portions of the line may be visible at the same time

through the window, and the user may have some

difficulty in ascertaining which of the line portions

ia tha correct one corresponding to the amount of

25 medication retaining la tha caniater.

Oa the other hand, a spiral line that goes

through more than 360* has the advantage of allowing

for a gauge that •moves* in lesser increments than with

a spiral line of 2C0* or leaa. This may be important

20 because there is e practical limit to tha number of

teeth chat can be engaged with the pawls of the device.

While it is feasible to mold about 240 teeth onto the

indicator wheel for engagement with tha driver pawls,

which corresponds to the number of doses ia coram
IS canister-contained aerosol medication such as asthma

i, it may not be readily feasible to mold

than 240 teeth onto a device hawing a convenient
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site. Therefore, common eanleter-ccatained eedication

that contains about 240 doses can be used with a device

having 240 teeth so that each time the medication is

administered, the indicator wheel rotates 1/240 of a

5 full circle and tha gauge declines from full to empty

in one revolution of the indicator wheel. But if the

canister contains, for example. 500 doses, then it is

difficult to mold the necessary 500 teeth to produce e

gauge that declines from full to empty in one

10 revolution of the indicator wheel.

An approach to this problem is as shown in FTC.

32 which Is a top view of the invention. The indicator

wheel includes a spiral groove Si which extends more

than ISO* (T}0* in the embodioent of FIG. 38) . The

IS spiral groove SI receives a small marker 53, better

shown in F10. 3C taken along line 3C-3C of FXO. 3B and

FIG. 3D takes along line ID-3D of FIG. 3C. The Barker

53 is e small key that alldahly fits into the spiral

groove at the window 24. it is restrained from falling

20 out of the spiral groove and tha window 24 by a pair of

ears SS which extend along the spiral groove SI under

the outer cover 20. Thus, when the indicator wheel 30

rotates relative to the outer cover 20. the marker S3

slides in the spiral groove 51 end stays visible in the

3S ' window 34. As the marker S3 elides in the spiral

groove SI, it moves radially toward the center or

perimeter of the outer cover 20. thereby acting as a

gauge. Of course, the marker may be painted e

distinctive color to aid in distinguishi ng it from the

30 background of the indicator wheel SO visible through

the window 24. Also, the tabs of the Darker may be

flexible so that they can deform to allow tha tab to be

displaced back to the start position after reaching the

end position.

33 It should also be appreciated that tha spiral

line or groove described above need not be e true

geometric spiral. For example, the lice or groove can
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be configured to move rapidly toward the center when It

is near the periphery, and then slowly when it la near

the center of the indicator wheel SO, so that tha user

has ample "Timing when the canister is running low.

S An opposite epproach is shown in the exploded

perspective view of FIG. ? in which some details are

omitted for clarity. This embodiment Includes the

already-discussed elemeate of e driver 70, an indicator

wheel SO and an outer cover 20. However, the driver

20 pawls are arranged In a small circle on one eide of the

driver 70. Rather than bearing directly against s set

pf teeth on the indicator wheel 50, the pawls bear

against a eat of teeth an the bottom of a reduction

wheel 71. The reduction uheel 71 has s set of reducing

IS teeth 73 around ite perimeter which engage a toothed

hub 73 on the indicator wheel 50. It can be

appreciated that the rotation of the reduction wheel 71

is increased when transferred to the indicator wheel

50, by the gear ratio of those two wheels. If, for

20 exaxple, the gear ratio ia 10 to l end there are 200

teeth on tha bottom of the reduction wheel 71 which are

engaged one et a time by the pawla on toe driver 70.

then It will take 20 advances to turn the indicator

wheel a complete revolution relative to the outer cover

25 20.

It should alao be appreciated that the window

of the preferred r bodlxemt could be replaced with a

hole in the outer cover and a bub ia the indicator

wheel extending into the hole so that it is visible

jo through the outer cover. The hub has an arrow and the

outer cover would then have a set of syebole arranged

in a circle, or vis s versa. Bach time the indicator

wheel rotates relative to the outer cover, the arrow

points to a new symbol

.

3$ Xt is possible to use ether aeehaniems to

translate the axial force applied to the outer cover to

e rotation of the indicator wheel relative to the outer

SUBSTITUTE SHEET (RULE 26)
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cover, such ao the mechanisms ehown in FICs. 3B and 3?

.

FIO. 3S tfaovs a partial perspective view of the Inside

of the depending skirt 24 of the outer cover 20.

looking radially outward. The inside of the depending

skirt 34 includes a radially extending groove 2) which

goes eocpletely around the depending skirt 2«. although

only a portion of the groove 23 and the depending aklrt

2« are shown in the drawing of MO. 3B for clarity.

The top of the groove 23 la bounded by an upper aet of

teeth 21 and the botton of the groove 23 is hounded by

e lower set of teeth 21A. Disposed in the groove 23

between the upper set of teeth 21 and the lower oet of

teeth 31A is at least one engaging tab 41 which extends

radially outward f run the indicator wheel loot shown

for clarity) Into the groove 23. The engaging tab may

be of any suitable cross-section, and the one in FICs.

3B and 37 is of a circular cress-'section.

in operation, the force applied to the top of

the outer cover 20 to release Dedication, servee to

cove the enter cover 30 and the indicator wheel SO

together. This relative covenant of the outer cover 30

and Indicator wheel 50 together causes the engager tab

41 of the indicator wheel to ride along a reap of a

tooth of tbs upper set of teeth 23. Because the

is at an incline, the engager tab 41 rides dowi

reap, which drives the indicator wheel SO

elrcusferent tally to result in a rotation of the

indicator wheel SO relative to the outer cover 20.

Khan the engager tab 41 is all the way to the bottoo of

the reap, tee outer cover 20 and Indicator wheel SO can

cove so closer together and the indicator wheel SO

cannot route any further relative to the outer cover.

Medication has now been dispensed, end the force on the

outer cover is released. The outer cover 20 then moves

eway froa the indicator wheel SO (which oovenent nay be

easisted by a flexible pawl or other spring*like

eleacnt disposed between the outer cover 30 and the
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indicator wheel SO) . The engager tab 41

the width of the groove 23 and engages a rasp of a

tooth of the lower sat of teeth 21A. That rasp then

serves to drive the engager tab 41 another increment

circumferentially to effect another increaentel

rotation of the indicator wheel .50 relative to the

outer cover 20. Thus, it can b» seen that the

indicator wheel 50 rotates relative to the outer cover

20 incrementally ae a force in applied to the outer

cover 20 end then incrementally again as the force is

released from the outer cover 20. By arranging the

Indicia on the indicator wheel end dimensioning the

teeth 21 and 21A appropriately, the device thus counts

in a discernible fashion the dispensing of medication.

Tat another mrtfhanirm to translate the axial

force applied to the outer cover to a rotation of the

indicator wheel relative to the outer cover, is shown

in PIGs. 30 and 3H. The general concept of this

oechaniea is similar to that shown in FIQa. 3B end 37,

in that it relies upon teeth having an inclined rasp

and an engaging device which is drives

clrcunferentlally by the reap. FIO. 30 is a partial

perspective view of the inside of the dcpendiTyj skirt

24 of the outer cover 30, looking radially outward.

The inside surface of the depending skirt Includes e

rib SI extending radially inward. Per clarity, only a

portion of the rib 51 and the depending skirt 34 ere

i. although it will be appreciated that the rib

all the way around the depending skirt 24. The

upper side of the rib Si includes e sat of upper teeth

53 and the lower side of the rib 51 includes a set of

lower teeth 53*. The indicator wheel 50 has a pair of

tabs, an upper tab 57 and a lower tab 57A. The upper

tab 5T extends radially outward from the indicator

wheel' 50 above the rib 51 end the lower tab S7A extends

radially outward from the Indirsror wheel SO below the

rib si.
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In operation, the force applied to the top of

the outer cover 30 to release medication, serves to

Dove the outer cover 20 and the Indicator wheel 50

together. This relative movement of the outer cover 20

S and indicator wheel 50 together causes the lower tab

57a of the indicator wheel 50 to ride on the rasp of a

tooth of the lower set of teeth S3A of the rib SI. The

riding of the lower tab 57* en the raep incrementally

rotates the indicator wheel 50 relative to the outer

10 cover 20. Mhen the lover tab 57a, reaches the bottom of

the rasp of the lower eet of teeth 5SA, the indicator

wheel SO end the outer cover 30 cannot oove together

eny more, and the Indicator wheel SO cannot rotate any

more in relation to the outer cover 20. When the force

15 applied to the outer cover 20 ia released, the outer

cover 30 and indicator wheel SO move apart (which

covenant, sgsio, may be easisted by a flexible pawl or

other spring-like element disposed between the

isdicstor wheel 50 and the outer cover 30) . This

20 moving apart causes the upper tab 57 of the indicator

wheel 50 to ride on the rasp of a tooth of the upper

eet of testh 53 of the rib 51 of the indicator wheel

SO. This riding of the upper tab 57 en the rasp

produces another incremental rotation of the indicator

25 wheel 50 relative to the outer cover 20.

Bert described la an alternative eabodineat for

use with a different type of aerosol medication

canister case. no. S shows the dispenser 112 with a

canister case Hi. a driver 170, an indicator wheel 150

30 and as outer cover 120. (?or ease el reference, the

100-eeries labels of MO. 5 generally correspond to the

ease labels of FIG. l without the first digit

The canister case 114 is similar to the canister case

14 of the P10. 1 previously described ia that it ban a

IS canister case outlet 114 and a body to receive a

canister 114. A key difference, however, es shown best

in no. &A. is that the canister case 114 extends to

WOM/39037 KTSJSStVMil
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about the top of the canister 114 eo that the top of

the canister case 114 le epproximately flush with the

top of the canister 114. A cutout 115 is In the aide

wall of the canister case which is slightly larger than

5 an ordinary index finger and another similar cutout la

in the opposite side wall. To activate the device to

release medication, -it ia necessary to place one's

index finger over this cutout while applying an axial

force urging the canister 114 downward into the

10 canister case llfi, so that the finger can move downward

into the cutout 115 as the canister 114 oovea downward.

. If one appliea an axial force with one's finger

positioned other than over the cutout lis, the upper

edge of the canister case 114 will take the force, and

25 the canister 114 will not properly descend into the

canister cane 11* to activate the internal valve to

release a jet of the medication or to actuate the

Pff*.*.^* «» to advance the indicator wheel.

The driver 170 a aklrt 172. Spaced

20 around the inside surface of the aklrt 172 le e eet o*

eeverel beeps 175a having a tbicknese such that the

skirt 173 can be snugly press- fitted over the canister

114 to hold the driver 170 onto the canister 114. Xt

should be appreciated that the driver 170 could be

25 replaced with the adhesive mount described in

connection with TIC. 1 ox some other count and,

likewise, the adhesive mount of FIG. I could be

replaced with the press*fitted mount of TIC. S.

Like the driver 70 of FIG. 1, the driver 170 of

30 F1C. S Includes en annular ring 175 above the bese 172,

with s set of upwardly protruding logs 175. Bach lug

has a flexible lug body 177 end a lug point 178. Also

on the annular ring 175 is a set of curved, flexible,

upwardly extending pawls 180. ell of which are

35 essentially the aa=e as in the exdxxUmect of FZO. 1.

The indicator wheel ISO of the crbodireot of

FIG. S le essentially the sane as the indicator wheel

SUBSTITUTE SHEET (RULE 26)
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50 of tbe cebodinent of F10. 1. It includes a cop'

surface 153. • lower surface. » bole 156 through the

niddlv. • cat of upper surface teeth 156. and • Mt of

lover surface tMtb ICO.

5 At outer cover 130 of tbe cabodloent of FIO. S

is somewhat similar to tbe outer cover 20 of tbe

enbodimenx of PIC. 1. in that there La • roughly

circular top 133. with • window 12* therethrough, an

axially depending akirt 124 and a set of notches 129

10 spaced around the interior surface of tbe skirt 124.

The axially depending skirl 124 differs front tbe

axially depending skirt 24 of PIC. 1 in that tbe

axially depending axirt 124 of the present embodiment

Is longer and includes a set of child resistant logs

15 i2i spaced •round the radially inner surface thereof

vlth tbe functions described below.

Tbe child re latent lugs 121 are better

in PIO. SB, taken along line SB-SB of PIG. S. i

be appreciated froo PIC. SB, the child resistant logs

20 are not spaced equally, but instead there is a pair on

one fide and another pair on tbe opposite side. The

two pairs of child resistant luge 121 are spaced such

that one pair can descend into tbe cutout 115 in tbe

sidewall of tbe canister cass lit when the canister is

25 depressed if that pair is centered over tbe cutout 113.

At the sans tine, of course, tbe other pair descends

into tbe cutout in the opposite sidewall. However . if

the two pairs of child resistant lugs 121 ere not

centered over the cutouts, then tbe canister cannot be

30 depressed to activate tbe valve in tbe canister case to

release a jet of edieatien, because the child

resistant lugs 121 will abut againat the top of the

canister case He. Thus, to render the system child

resistant, tbe device is rotated along with tbe

33 attached canister 114 e non- integral multiple of 100*

after it ie used so that the two pairs of child

resistant lugs 121 are not aligned over the cutouts

SUBSTITUTE SHEET (RULE28)

US. Tbe next tlna it is used, the device along with

tbe attached canister 114 muse be rotated to re-align

tbe pairs of child resistant lugs over the two cutouts

115. Only then can the device descend over tbe

5 canister case lit while the child resistant lugs 121

descend into the cutouts 115. To tall the user when

the pairs of child resistant lugs 121 are properly

aligned over the cutouts 115 so that Dedication can be

dispensed, there say be aligning arrows or other

10 indicia (not shown) on tbe device and the canister case

U«.
Beat described is yet another alternative

embodiment for use with still another aerosol

dedication canister ease. PIO. 4 shows the dispenser

15 212 with a canister case 214, a driver 270, an

indicator wheel 250 and an outer cover 220. Tbe

canister case 21C is a well known design in tbe art

that is quite different froo the canister cases lfi of

PIO. 1 and IK of PIG. 5 previously described. The

20 canister case 214 includes a canister holder 227 and an

aerosol chanber 217 with • dispensing mouth 210. The

aerosol chamber 217 is a hollow cylinder vhicb receives

tbe canister holder 227 so that the entire canister

case 21 C collapses neatly into a package roughly tbe

25 sise of tbe aerosol chanrter 217 when not in use. The

canister case 215 includes a slot 221 in its lower

portion which receives a tab 210 in the aerosol dumber

217. The canister case 215 also includes a

longitudinal rib which engages a notch 225 in tbe

30 aerosol chsnbar 217 when the device is readied for use

as explained below.

To use the device, tbe canister holder 227 is

telescoped out of the aerosol chamber 217. The

canister bolder 227 and aerosol chamber 217 an

35 to a right angle as shown in PIO. C by rotating the

aerosol chanber tab 219 in tbe canister holder slot

221. and tbe right angle arrangement is secured by

SUBSTITUTE SHEET (RULE2B)
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allowing the canister holder rib to engage the aerosol

chanber notch 225. As mentioned above, tbe canister

cass 215 of the type shown in PIO. 6 is well known in

the art and is in conaon use. and therefore it is not

described in any additional detail here.

The invention 210 of PIC. 5 la to some extent

essentially identical to the invention no of Pic. 5,

In including a driver 270, an indicator wheel 250 and

en outer cover 220, each of the sase deaign as the

driver 170, indicator wheel ISO and outer cover 120 of

PIO. 5. IPor ease of reference, the 200-series labels

of PIO. « generally correspond to the 100-sexiee labels

of pic. S. wherein the last two digits are the same and

the first digit is a in PIO. 5 and a "2- in PIG.

(.1

The invention 210 is attached to the canister

214 by press-fitting the driver 270 onto the end of the

cm!iter 2l« in the ease eanner as in tbe embodiment of

PIG. 5. as can be seen in PIO. 5. the canister bolder

214 includes s cutout 213 on one side and arwjther

cutout (not shown) on the opposite side. Like tbe

cutout 115 of PIO. 5. the cutout 232 of PIO. S ie

designed to accomodate the user's finger when tbe

canister 214 is depressed into the canister bolder 227

to activate the internal valve to release a jet of

medication. In the inventions of PIO. 5 and PIO. 5*

however, chat cutout is used to render the device child

resistant. A set of two pairs of logs 221 are

interior surfsee of the skirt 224 of tbe outer

220. If each pair of lugs 221 is centered over a

cutout 233. than the interior valve say be actuated to

release esdicatioa by depressing the invention 210

toward the canister bolder 227 so that the

er akirt 224 passes over the top of the

canister holder 227 as each pair of legs 221 dascerate

into a cutout 233. Bowever. if each pair of logs 221

la not so centered over a cutout 233. then any
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to actuate the internal valve to release a jet of

medication, or to advance the indicator wheel by

actuating the indicator mechanism, will be blocked by

the lugs 221 abutting against the top of the canister

holder 227. Thus, the device is rendered child

resistant because tbe user muat be certain that there

is proper alignment between the invention 210 and the

canister holder 215 (such as by lining up alignment

marks that are not ehown) . This is an action that

illy be acctxspliahed by young children.

for making the device child-

resistant involves the length of the depending skirt

224 of the outer cover 220. As explained above, the

canister bolder 227 telescopes out of the aerosol

chamber 217 and then hinges to a roughly right angle to

dispense medication. After the medication is

dispensed, the canister holder 227 is collapsed beck

into the aerosol chamber 217. Bowever. even in the

collapsed atate. Dedication can be dispensed by tbe

user or by a child if the dispenser does not include

the frd f device of the present invention, by

eicply pressing the end of the canister 214. This can

be prevented by using the Indicator device of the

present invention and lengthening the depending skirt

224 to such an extent that it abuts against tbe end of

the aerosol chsnber 217 when tbe canister holder 227 in

collapsed into the aerosol charhrr 217. so that any

force applied to the outer cover 220 is resisted by tbe

aerosol chanber 217 and not transferred to the canister

314 to dispense esdication. When tbe device is readied

for cse, the canister holder 227 is telescoped out of

the aerosol rhr-her 217 and hinged to s right angle

thereto, so that tbe outer cover akirt 224 no longer

shots against the end of the aerosol rhi-twr 217. to

allow a force applied to the enter cover 220 to be

transferred to the canister 224 to actuate the Internal

valve and release the medication.
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Another variation of the child-resistant aspect

cccblnes the elements explained above. An extended

skirt 224 i» utilised which prevents Dedication frota

being dispensed when the canister holder 227 is in its

S collapsed state, because the extended depending skirt

•bote against the end of the aerosol chaster 217. when

the device is readied for use, the canister holder 227

Is telescoped out of the aerosol chamber 217 and hinged

to a right angle thereto eo that the outer cover skirt

10 224 so longer abuts against the end of the aerosol

chaaber 217, and the fores applied to the top of the

outer cover 229 can be transferred to the canister 214

to actuate the internal valve and release the

Dedication. However, the device also includes in

IS combination the two pairs of lugs 221 on the interior

aurfsee of the skirt 224 of the outer cover 220. As

described above, these pairs of logs 221 oust bo

centered over the cutouts 232 in order to depress the

device to release eradication. Thus the device is

20 rendered doubly child-resistant. The embodiment shown

in FIG. € way also include a window en the skirt 224 of

the cuter cover 220 through which on arrow on the

canister holder 227 is visible to ensure proper

alignment of the lugs 221 over the cutouts 233.

25 another embodiment of the invention 10 in shown

in pig. 8, the exploded view of PIG 9, and the details

of FTGs. 10 and 11. This enbodiacnt includes three

Bain elements: an activation button 330, an indicator

wheel 350, and a driver 370. The activation button 320

20 include! a top 322 and an axially depending skirt 324

extending downward frocs the top. Through the top 322

la a window 32C similar to the window 2C of the FIB. 1

embodiment

.

Spaced around the radially outer surface of the

39 depending skirt 324 are a set of lugs 329, which axe

better shown in the sectional view detail of FIG. 10.

Bach lug 329 ineludea an upper wall 330 and a bevelled

portion 333 which extends from the upper wall 330 to
the bot too of the depending skirt 324. The

circumferential width of the lug 329 is just enough to

fit into the notch 376 of the driver 370 described

5 below without allowing any significant circumferential

play between the lugs 329 and those notches 375. The
lugs and notches of the preferred eshodinent uay be

reversed or nay be replaced with a slot and groove or a

hole and post or any other arrangement allowing limited

10 axial Movement of the outer cover relative to the

retainer.

In the center of the bottom surfsee of the top

portion 322 of the activation button 320 is an axially
extending hub 336 which sates with a central 'hole 35S

15 of the indicator wheel 350 in the manner described

below. Also on the bottom surface of the top portion

322, around the periphery which meets the depending

skirt 324, are a set of activation button teeth 340

which engage the indicator wheel teeth 358 in the

20 manner described below. The outer cover teeth 340

include e ramp en one side and a face on the other

side, in the Banner of those shown in FIG. 2fi in

connection with the embodiment of that figure. The

teeth 340 engage the indicator wheel teeth 358 to

25 produce a ratchet effect between the activation button

320 and Che indicator wheel 350 in the manner described

below. Alternatively, of course, the rasp and face

arrangement may be on each tooth 358 of the indicator

wheel 350 while the teeth 340 of the activation button

30 320 are sicple knife edges. The important point is

that the activation button teeth 340 and indicator

wheel teeth 358 allow one way rotation of the indicator

wheel 350 with respect to the activation button 320.

The indicator wheel 350 is a disk-shaped

35 * element having an upper surface 352, a lower surface

354 and a hole 35S in the middle. The diameter of the

disk-shaped indicator wheel 3S0 la such that it nests
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into the activation button 320. The upper surface 352

includes a sst of indicator wheel upper teeth 358

around the periphery of the upper surface 952 and the

lower surface 354 includes a act of indicator wheel

5 lower teeth 350 around the periphery of the lower

surface 154. The bottom surface may include a central

hub 357 to rotate in the driver hub 391 in the tanner

described below. The indicator wheel teeth 358 and 310

are essentially the same as the respective elements 58

10 and (0 shows in the elevation detail of FIG. 3A. On

the upper surface 353 of the indicator wheel 350 is a

line which extends spirally from near the center to

the radially inner edge of the upper teeth 358. in

shown for the analogous element 50 in FIG.

15 3.

The driver 370 includes s downwardly extending

skirt 372 configured to mate with the canister of the

canister aerosol medication dispenser in the manner

shown for the embodiment of FIQ. 1. The driver 370 is

20 attached to the canister by press- fitting the

downwardly extending skirt 372 onto the canister end.

The diameter of the downwardly extending skirt 372 is

preferably jest larger than the diameter of the

canister and still smaller than the opening to the

25 canister ease, so that the downwardly extending skirt

373 can be poshed into the canister case if necessary

to actuate the canister valve. Other mounts are

feasible such as a claop or a buckle, or mounts that

make the driver Integral with the canister or mounts

30 that oaks the device resistant to operation by a child.

Several counting variations are described in connection

with FTGs. below.

Above the downwardly extending skirt 373 on the

driver 370 is a base 375 attached to the downwardly

35 extending skirt 372 by a set of radially extending

391 spaced around the downwardly extending skirt 372

111 define a set of spaces 313

-42-

Bxtendlng upward from the base 375 is an annular ring

377 with a set of notches 978. As better shown in the

elevatlonal detail of FIG. 11, each notch 375 has a

first flat 381 and a second flat 376 separated by a

S step 379. The notches 375 of the driver 370 and the

logs 329 of the activation button 320 are dimensioned

such that there is some axial play between the driver

370 and the outer cover 320; that Is, the lugs 329 may

extend sll the way into the notches 378 while the outer

10 cover 320 end driver 370 are positioned closely

together, or the lugs 329 nay be partially withdrawn

froo the motches 37( while the outer cover 330 and

driver 370 are positioned farther apart.

Also extending upward from the base 175 of the

IS driver 370 is s set of driver pawls 380. Bach driver

pawl 380 includes a pswl base and a curved flexible

pawl body which extends circuaferentially or

tangentially.' and upwardly, to terminate in a pawl end,

all essentially the same as in the pswl 80 of FIGs. 1

20 and 48. The pawl end engages the indicator wheel lower

teeth 3C0 In a ratcheting manner whereby the pawl end

masses over the ramp portion of the indicator wheel

lower teeth. An important aspect of this embodinent of

the invention is that the flexing of the pawls 380

25 produces an elongation of the circumferential dimension

of the pswl. as in the embodiment of FIG. 1.

The device is operated essentially the same as

Embodiment of FIG. 1 but with certain advantages

that embodiment. An axial force is applied urging

30 the actuation button 320 toward the canister. The

application of such s force produces several kinds of

movements, which may occur simultaneously with one

a-ftthr*- or in sequence in any order. One kind of .

movement is the actuation of the valve of the canister

35 to release a measured amount of asrosol medication from

the canister and act the outlet of the canister case.

The other kind of movement produced by the application
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of aa axial force urging tha activation button 320

toward the canister is movenent within tha device 310.

The axial force oo the activation button 330 novas tha

activation battea 320 toward the driver 370.

S This second kind of movement - the noviag

together of the activation hottea 330 and driver 370

caused by the axial force applied to 'the activation

button 320 - eleo depresses the driver pevls 380, the

ends of which are engaged by the indicator wheel lower

10 teeth 380. This depression - or flexing - of the

driver pawls, as explained shove, results in a

circumferential or tangential lengthening of tha pawls

due to the pivoting of the pawl body about the pawl

base and the flexing along the pawl body. Because the

IS pawl end is engaged with the indicator wheel lower

teeth 3 CO, this circumferential or tangential

lengthening of the driver pawls 380 drives the

Indicator wheel through an Incremental circuaferential

distance, thus producing a rotation of the indicator

30 wheel 3S0 relative to the driver 370. The indicator

wheel lower teeth 360 and driver pawls 380 are

dimensioned such that this incremental circumferential

or tangential shift is the length of a single tooth of

the indicator wheel lower teeth 3(0. The rotation of

3S the indicator wheal 3SO does not translate into any

rotation of the activation button 330. because the

activation button 320 is rotationally fixed in relation

to tha driver 380 by the engagement of the activation

button lugs 329 in tha driver notches 378.

30 This counterclockwise rotat ion of the indicator

wheel 3S0 la relation to the activation button 320

shifts to tha window 32C of the activation button 320 a

portion of the indicator wheel upper surfsee 3S3,

the upper surface 3S3 includes s spiral line or

35 pattern as explained above which appeara as a "gauge"

when viewed through the window 326, the progressive

rotational ahift of the upper portion 352 viewable
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through the window has tha effect of creating a

declining or ascending line in tha window. Thus, the

xepeated application of an axial force to the

activation button 320 gradually rotates the indicator

5 wheel 350 to result in the appearance of a declining or

ascending •gauge* in the window 338.

The release of tha axial force urging the

activation button 320 toward the- canister, allows the

flexed driver pawls 380 to unflex toward their more

10 natural relaxed position. This uaflexiag of .the driver

pawls 380 forces the activation button 320 and

indicator wheel 3S0 away from the driver 380. The

unflexing of tha driver pavla 180 causes the pawl ends

to shift back circumfereatlally or tangentlmlly.

IS However, this circuaferential or tangential shifting of

the pawl ends as the pawls 380 unflex does not produce

any rotation of the indicator wheel 350. This is

because the indicator wheel lower teeth 380 and pawl

ends produce a one-way ratchet effect.

30 This rotation of the indicator wheel 350 in

relation to both the activation button 330 and driver

380 has one other important effect. As the indicator

wheel 250 rotates in relation to the activation button

330, the activation button teeth 340 ride over the

35 indicator wheel upper teeth 358. The activation button

teeth 340 and indicator wheel upper teeth 358 are

dimensioned such that the circuaferential ahift of the

pawl ends in the course of one cycle of applying an

axial farce urging the inter cover 130 toward the

30 driver 380, causes the indicator wheel upper teeth 358

to shift one tooth in relation to the activation button

teeth 340. When the outer cover teeth 340 drop over

the face of the indicator wheel upper teeth 358 as this

one-tooth ahift occurs, an audible 'click* results.

35 This 'click" confirms to the user that the indicator

wheel has properly
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The indicator wheel lower teeth 3 SO, as

aentioned above, are dimensioned such that the

circumferential movement of the pawl ends produced by

applying ox releasing an axial force to the activation

5 button 320. corresponds to one tooth. Therefore, the

circumferential shift la the pawl ends resulting from

releasing the axial force on the activation button 320,

is equal to one tooth. The passing of the driver pawls

380 over a tooth of the indicator wheel lower teeth

10 3(0, produce! another audible -click-. This "click*.

unlike the first "click* previously described, does not

confirm any advancement of the indicator wheel 350.

since tha indicator wheel 350 does not advance at that

tine i rather, this "click- confirms that the driver

15 pawls 360 have advanced by ens tooth in the indicator

wheel lower, teeth 380, so that the driver pavla 380

will advance the indicator wheel 350 the next time an

axial force ia applied to the flex the driver pawls

385.

20 anea the axial force is released from the

activation button 330 so that the driver pawls are

permitted to unflex, the indicator wheel 350 is

positively prevented from rotating back to its previous

posit ion before it was last advanced, by the engagement

35 of the indicator wheel upper teeth 358 with the

activation button teeth 340. Aa described above, those

seta o* teeth 358 and 340 act as a one-way ratchet j

rotation of the indicator wheel 3S0 ia allowed in one

directloo. but rotation of the indicator wheel 350 is

30 prevented is the other direction, bus rotation of tha

indicator wheel 350 ia prevented in the other

direction.

Aa in the ertoedleenr of FIG. 1 and the other

entedloscts described herein, it will be apparent to

35 those skilled ia tha art that some of these

arrangement! may be revised or reversed without

departing from the scope or spirit of the Invention.

10

IS

Pur example, without limitation, the teeth and pawle

could be designed so that the indicator wheel advances

when the force on the outer cover la released so that

the outer cover and driver separate rather than when a

force ia applied so that tha outer cover and driver

come together; the pawls could be on the indicator

wheel and the engaged teeth on the driver rather than

the other way around; the outer cover teeth and

indicator wheel upper teeth could be reversed; and tha

pawls could be between tha outer cover and the

indicator wheel rather than between the indicator wheel

and driver so that tha pawle are positioned on the

indicator wheel upper surface or the outer cover lower

surfsee. It will also be apparent that the pawle and

teeth on the various alemeaca could be positioned on

the outer circumference extending radially outward (or

the inner circumference extending radially inward ia

the case of a disk having a center hole), rather than

on tha upper or lower surfaces extending upward ox

20

25

another preferred embodiment of the invention

is shown in FlGs. 12-13. wherein riG. 12 is a sectional

view end PIG. 13 is an exploded sectional view. This

embodieent is similar to the embodiments previously

described, except that it includes the additional

advantageous feature of a reset means to reset the

indicator wheel to its starting position. There are

il circumstances ia which such s reset means is

30

35

desirable. The gauge defined by the indicia or the

indicator wheel viewed through the outer cover window

say extend less than 3C0* around the top surface of the

indlcMT wheel. In that event, tha gauge will read

"empty* or the equivalent, sad the medication la the

canister will be exhausted, but the indicator wheel

will not have rotated a complete revolution. This

presents oo problem if the device is csed far only a

eingla medication canister and then discarded..
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However, tb* device 1* easily capable of a durable

design that can b* used repeatedly with many canisters.

If tha dories ia reused In that meaner, and the

indicator wheel is not set back at the • start' position

correctly after the 'empty* position, because the

•gauge' does not extend all the way around the

indicator wheel, then It is necessary to reset the

gauge by rotating tha indicator wheel with respect to

the outer cover. Such resetting nay also be necessary,

wen if the gauge extends all the way around the

Indicator wheal, if tha gauge extends a non-integral

Dultlple of 360* around the indicator wheel.

The principal elements of this embodiment 410

as shown In PICs. 13 and 13 are an activation button

430, an indicator wheal 450 and a driver 470. The

activation button 430 ia quite similar to the

activation button 330 and the indicator wheel 450 ia

quite aimilar to the indicator wheel 350, described in

connection with the previously-described embodiment of

PICs. • end ». The activation button 430 includes a

circular top 433 with a window 435 therethrough, and an

axially depending skirt 434 having a set of tabs 439

spaced around the bottom thereof. A hub 435 extends

downward fron tha bottom surface of the top 433 . A set

of outer cover teeth 440 extend around the periphery of

the hottoo surface of the top 423.

The indicator wheel 450 includes a top surface

452 with a sat of teeth 450 extending around the

periphery to engage the outer cover teeth 440, and a

botton surfsee 454 with a set of teeth 450 errendi ng

round the periphery to engage tha pawla of the driver

described below. The top surface 453 also includes a

spiral line or other indicia viewable through the

aetlvatioo button window 434 in the sane manner as the

indicator wheels of the estedinents previously

described. The indicator wheel 450 nests inside the

activation button 430 in the Banner shown in PIC. 13.
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An loportant difference between the indicator

wheel 450 of 710s. 13 and 13 and the Indicator wheels

of the embodiments previously described, is the axially

extending hub 457 of the indicator wheel 450 of PICs.

12 and 13. The axially extending hub 453 includes a

central hole 555 extending through the top surface 452

of tha indicator wheel 45?. The central hole 555

teeeives the hub 435 of the activation button 420 to

help ctaintain the indicator wheel 450 ia nesting

relationship with the actuation button 420. The

axially extending bub 457 is defined by an annular wall

extending in the axially downward direction fron the

botton surface of the indicator wheel 450. At the

bottom end of the axially ntrending hub 457 ia a reset

button 451 having a transverse slot 453 therein. The

base of the reset button slot 443 may optionally

include a bole 445 extending fron the reset button slot

453 through to the central bole 455 to assist in

molding the piece. Tha axially extending hub 457 is

received by the driver 470 in the manner described

below.

The driver 470 is sinilar in design and

operation to the driver 370 described in connection

with the embodiment of PIGe. »*ll. It includes a skirt

471 that can be press-fitted onto the end of a

canister, a set of pawls 480 to engage the teeth 460 on

tha lower aids of the indicator wheel 450, and a set of

474 to receive the tabs 43» of the activation

Importantly, the driver 470 of the embodiment

of FX<2s. 12-13 has a hub-receiving hole 481 which

receives the axially extending hub 457 of the indicator

wheel 450 in the Banner shown in no. 13. As that

figure indicates, the axially extending bub 457

protrudes part way through the hub-receiving hole 481

so that the slot 453 in the end of the hub

from beneath the driver 470.
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The device 410 of FIGe. 13-13 ie operated each

like the devices of the embodiments previously

described. The assembled device ss shown in 7XG. 13 is

attached permanently or temporarily to a canister by

press fitting the skirt 471 of the driver 470 over the

canister end. Other attachment systems including those

alternatives described herein may be used in place of

or in addition to the press fit arrangement.

Medication is dispensed, sad the indicia on the

Indicator wheel 450 la advanced past the window 434 of

tha actuation button 430, by applying a force in the

axial direction to the top of the activation button

430.

The operation of the indicator mechanism has

been described in some detail in connection with the

ertiOTtimnTTa described above, and thus detailed

description is not repeated here. Briefly,

force depresses the activation button 430 and indie

wheel 4S0 in relation to the driver 470 by allowing the

tabs 433 of the activation button 420 to slide farther

into the notches 414 of the driver 470. This

depression ie yieldingly resisted by the spring force

of the pswls 480 of the driver 410 which are engaged

with the teeth 450 en the lower surface of the

indicator wheel 450. The pawls 480 flex downward to

eccoemodate the depression of tha indicator wheel 450

toward the driver 480. In so flexing, the tips of the

pawls 480 core circumferentially if tha pawls 480 are

curved aroend the perimeter of tha Indicator wheel 4SO,

or move tangastlally if tha pawls 480 are tangential

with respect to the perimeter of the indicator wheel

450. This circumferential or tangential movement of

the tips of the pawla 480 drives the indicator wheel

450 to rotate in relation to the driver 470 and the

activation button 430 which Is relatively fixed in

relation to the driver 470 by tha engagement of the

activation button tabs 435 with tha driver notches 474.
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because the tips of the pawls 480 are engaged with the

teeth 460 en the lower surface of the indicator wheel

450 ia a one-way ratchet arrangement.

As the indicator wheel 450 rotates in relation

to tha activation button 420. the teeth 455 on the

upper surface of the indicator wheel 4S0 slide pest the

engaged teeth 440 en the lower surface of the

activation button 430. These two sets of teeth are

also in a one-way ratchet arrangement, but in a

direction opposite the one-way ratchet arrangement of

the teeth 460 on the bottom surface of the indicator

wheel 450 and the pawls 400 of the driver 470.

Therefore, the teeth 458 on the upper surface of tha

Indicator wheel 450 can pass over the teeth 440 on the

lower surfsee of the activation button 420. As they do

so, a "click* or sat of "clicks* is audible.

The application of an axial force to the top of

the activation botton 430 also depresses the canister

in the canister case, resulting in the activation of .

Che canister valve to release Dedication. Thus, the

single application of axial force to the activation

button 430 results in the release of s measured dose of

medication for the user aad advances the indicia of the

Indicator wheel 450 past the window 436 of the

activation button 430 to record such release of

medication.

Vhsn the axial force ia discontinued fron the

top of the activation button 430, the spring force of

the pswls 480 lor from s separate soring, or from both)

raise the indicator wheel 4SO and activation button 430

In relation to driver 470. The relaxing of the pawla

460 results in the tips of the pawls 480 raiaing and

Doving in a circumferential or tangential direction

ite the circumferential or tangential direction in

•Jdey coved when the activation bottom 430 and

indicator wheel 450 were depressed. The one-way

ratchet arrangement between the teeth 410 on the lower
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surface of the indicator wheel 4S0 and the pawls 490

allow tha pawls 4BO co pas* over those taath 440.

Therefor*, the pewls 4SO do not drive the indicator

wheel 450 to rotate in relation to the activation

5 button 420 and driver 410 upon the release of the axial

force. Thio passing of the pawls 480 over the teeth

4C0 on tha lover surface of the Indicator wheel 4SO

produces another •eliek* or set of •clicks • to confirm

the proper operation of the device.

10 An lepers difference in the operation of the

enbodioest shown in PlGe. 13-11 and the operation of

tha enbodisents previously described, involves the use

of the reset barton 457. The user oay reset the

indicator wheel to indicate that no Dedication has been

1$ released from a particular canister. This is moat

likely to occur when the user desires to re-use the

device with a new canister after exhau st ing the

Dedication in an old canister, but nay occur under

other circumstances as veil, such as to correct

20 mistaken operation of the device. The reset is

achieved by removing the device 410 from the canister

so that the undereide of the driver 470 can be

accessed. The reset button 457 ia then turned by

sliding a coin, a fingernail, a screwdriver or any

35 other suitable flat surface into the slot 413 of the

reset button 457. The rotation of the reset button 457

rotatea the entire indicator wheel 450, and the

rotation is continued until tha desired indicia on the

indicator* wheel 450 are observed through the window 425

10 of the activation button 420. The reset button 457 can

be rotated in only one direction, eince the indicator

wheel 450 can be rotated in only one direction due to

the one-way rachet arrangement between the teeth 458 on

the upper side of the indicator wheel 450 and tha teeth

25 440 en the activation button 420.

toother variation of the invention ia shown in

PICa. 14 and 15, which is useful to remind a user to
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take medication, aa well as to show how much medication

remains. As in the other embodiments, the device 510

of FIG. 14 includes an activation button 520, an

indicator wheel 550, and a driver (not shown, but the

Base aa the other embodiments, such as shown in PIGs.

13*121. The indicator wheel 550 is eesentlally the

same as the indicator wheels of the other e&bodinente,

and includes a spiral lino dividing one color SC7 from

another color 552. The spiral is visible through a

window 52S in the outer cover 520. As in the ether

embodiments described herein, the application of an

axial force to the activation button 520 dispenses a

measured dose of medication from tha canister valve,

and also rotates the indicator wheel 550 in relation to

the activation button 520. The rotation of the

indicator wheel 550 in relation to the activation

button 420 advances the spiral line dividing the two

colors 557 and 552 on the indicator wheel 550 past the

window 526 of tha activation button 520, to produce the

effect of a declining or advancing 'gauge.* By

calibrating the configuration of the spiral line — and

tbue tha gauge — to tha amount of medication in tha

container and the amount released by a single doss, the

device functions to show the gradual consuapticn of

medication from a full canister to an empty canister.

Several elements axe omitted for clarity in PIOs. 14-

15, such ss the teeth on the upper surface of the

indicator wheel 550.

An important difference between the embodiment

of PICa. 14*15 and the embodiments previously described

involves a system to rcnimd the user to dispense

medication at set intervals. The activation button 520

includes a pair of reminder windows 50f and 579

extending through the top thereof. The indicator wheel

550 includes a set of colored elements 559 extending

the periphery thereof, positioned to be

Sl/BSTTTinE SHEET(RULE26)
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•electively viewable through the windows S79 and 599 of

the activation button 520.

The spacing and positioning of the colored

elements 559 in relation to the spacing and positioning

5 of the windows 573 and 599, are such that a colored

element is viewable through one window 579 or the other

window 589 but not through both windows simultaneously.

Thus, by labelling the windows 579 and 599, the device

can indicate the date or time of time for tha next

10 required dose of medication. In the embodiment of

PICa. 14-15. tha windows 579 and 599 are labelled

and "PM* as abbreviations for morn ing and afternoon.

The colored elements 559 are spaced around the

periphery of the indicator wheel 550 to require two

15 administration of medication for the indicator wheel

550 to rotate from a given colored element 559 to the

next colored element 559. The circumferential spacing

between the windows 579 and 599 is such that if a

colored element 559 is visible through one window 579

30 no colored element 559 will be visible through the

other window 599, and if a colored element 559 is

visible through the other window 589 then no colored

element 559 will be visible through the first window

575.

25 In operation, tha device ia used to remind

users to adainister medication once in the morning and

once in the afternoon, the device will atart with a

colored elaaeat 559 'showing through the "AH" window 559

and no colored element ahowiog through the "P«* window

20 599. Vhen Dedication is sdministexed by applying an

axial force to the activation button 520 to release

Dedication from the actuation valve of the canister,

the activation button 520 and ItiHrafrrr wheel 550

depress in relation to the driver. This depression

15 causes the pawls of the driver to drive the teeth on

tha bottom surface of the indicator wheel 550 to rotate

the indicator wheel 550 in relation co both the driver

WO 9909137 KTABSMMf
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and the activation button 520. The dimensions and

configuration of the various elements are such that tha

amount of rotation of the indicator wheel 550 displaces

the colored element SS9 from the "AH" window 599 so

5 that no colored element 559 ebowa through that window

599. Tha rotation also ahifts a colored element 559

into view through the -PM* window 579. where previously

no colored element 559 was visible. Thus, tha device

now shows s colored decent in the "PM" window 579 but

10 not the "AN" window 599. thereby Indicating that the

next dose is to be adainiatered in the afternoon. The

indicator wheel 550 rotates another increment the next

time medication la adainiatered, in the afternoon, so

that a colored element 559 once again ia vlaible on the

IS 'AM* window 559 but not the mmm window 579. The user

la thus reminded that the next dose is to be

administered in the morning.

Other variations of the window reminder system

described in the immediately preceding paragraphs are

20 possible. The windows could be three or more in

cumber, with appropriate mndiflestion to the pacing of

the colored elements, to reaind the user to take

Dedication three times e day such ss Doming, afternoon

and evening. The device could be used to remind the

25 user of the next day that the Dedication is to be

administered, rather than the next time of day. by

replacing the "AN* and "PM* labels with dsy

abbreviations such as *SCCI' *TTJ2" and ao co.

Another rrhodiornt of the invention is shown in

30 pig*. 14-19 which is cseful for ensuring that the user

does not Inadvertently or deliberately continue

atteepting to dispense indication from the canister

after the Dedication is substantially exhausted. The

device (10 of thio cahodinmt includes an indicator

35 rrrtintm coeprleing aa activation button 420. and

indicator wheel 150 and a driver 170. and a canister

case flS for holding a Dedication aerosol canister C14.
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The indicator mechanism components are Hollar to thoao

described Is connection with the embodiments previously

Identified. The activation button (20 includes a top

622 with a window C2S therethrough and a depending

S skirt 624 with a aet of lugs 6 29 spaced around the

botton periphery. A set of toeth (40 are positioned on

the lower surface of the top (22 to engage the

indicator wheel teeth described below. A hob 636 is

also positioned on the lower surface of the top 632.

10 The indicator wheel ISO includes an upper

surface 6S2 hawing a set of teeth 65a around the

periphery thereof to engage the teeth 640 of the

actuator button 620 and includes a lower surface hawing

a set of teeth 660 to engage the teeth of the driver

15 described below. Through the center of the indicator

wheel 650 is a hole 656 to receive the hub 636 of the

activation button 620 to assist in maintaining axial

allgsnent between the activation button 620 and

indicator wheel 6S0. The lower surface of the

20 indicator wheel 6S0 includes an axially extending

indicator wheel hub 657 to engage the driver 670 in the

Denser described below.

Unlike the indicator wheels generally used in

the estxxUoente previously described, the indicator

2S wheel 650 of the eebodinant of FIOs. 16-16 includes

depending skirt 666 which has a set of kayholed flanges

667 spaced around the bottom periphery as better shown

U the detail of PIQ. It end the sivplif Led view of

no. It. The keyholad flanges 667 (four in the

30 embodiment shown, but there could bo aoxe or less as

explained below) are thickened portions on the hotton

periphery of the depending ekirt 666. lach thickened

' portion has a unique notch or •keyhole* which receives

the canister case keys in the Banner deaeribed below.

55 The driver 670 includes a set of upwardly and

circuaferentlally or tangentially extending pawls (60

mounted on an annular portion. An upwardly extending
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portion 67S includes a set of notches 676 to receive

the tabs 629 of the actuator button (20 in a Banner to

prevent rotative movement but allow United axial

movement between the activation button 620 and driver

5 670. ss previously described in connection with the

ether embodiments of the invention. A center portion

691 receives the hub 6S7 of the indicator wheel 6S0.

The bottom of the center portion 691 is adapted to be

glued or otherwise adhered to the end of the canister.

10 although other attachment means are equally feasible

including the alternative means described herein. A
set of tab holes 671 are in the driver (70 to receive

the tabs 617 in the manner described below.

The canister caae 616 includes a set of key

15 tabs 61? extending upwardly from the upper edge of the

canister case 616. The tabs 617 extend upward and

through the tab boles 671 in the driver (70 to engage

the indicator wheel (SO. The number of such tabs 617

preferably is the same as the number of keyed flanges

20 . 667 on the indicator wheel 6S0, as will be apparent

from the discussion below. The key tabs 617 may be

integral with the canister ease 616, or may be attached

to another element that is separately attached to the

canister case 616, such as the tab mount (li shown in

25 FXQ. l(.

The upper tip of each tab 617 terminates in a

unique key 61t as better abown in the detail of P10. It

and the simplified view of PIG it. The aspect of the

. keys 619 and keyhole* 667 la to establleh a one-to-one

30 oatch. That match may be achieved in a variety of

ways j in the preferred embodiment, it is by defining

unique notches that constitute keyholes 66? and unique

tabs that constitute keys 611 that fit into the

keyholes. Each keyhole 667 will accept only one of the

33 keys 619. and each key 619 will fit into only one of

the keyholes 667.
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As best shown in the simplified view of FIG.

19. the keyboled flanges 66? bias the keyed tabs (17

radially outward, or in other words spread the tabs 617

apart slightly. Therefore, the tabs (1? are

S continually urged radially Inward toward the Indicator

wheel (SO. As the indicator wheel 650 rotates in

relation to the driver (70. and hence the tabs 61?, the

radially outer surface of the depending ekirt 666

slides past the tabs 617 being urged against the ekirt

10 666, overcoming the slight frlctional resistance

produced by the stationary tabs 61? on the moving

skirting 661. When the indicator wheel 6S0 rotates to

. a position wherein all the keys 619 align with the

keyholes of the keyboled flange 667. the keys 619 are

IS snapped into the keyholes by the biasing force of the

tabs 617. At that point, the indicator wheel 650

becomes relatively locked in relation to the tabs 617

and the rest of the device. Horeover. as explained in

core detail below in connection with the description of

20 the operation of the device, the locking of the keys

into the keyholes effectively disables the medication

device by preventing the application of a force to the

top of the activation button 620 from depressing the

canister 614 into the canister caae 616 to actuate the

39 canister valve to release medication.

In operation, the user periodically dispenses

medication in the oanner described tor the other

embodiments set forth herein, that is by applying an

axial force to the top 62 of the activation button 620.

30 The axial force la transferred through the Indication

mechanisn, comprising, the activation button 620.

indicator wheel 650 and driver 670, and onto the

canister 614 to depress the canister into the canister

case 616. Coca depression actuates the canister valve

3S at the bottom of the canister 6l« to release s eeasured

dose of medication into the canister case 616 tor

inhalation by the patient. The axial force applied to

WO 9439337 fCTATStMMtt
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the cop 622 of the activation button 620 also depresses

the activation button 630 and indicator wheel 650 in

relation to the driver 670, by biasing the pawls (60

downward. Such biasing advances the indicator wheel

5 650 due to the engagement of the pawls 660 with the

indicator wheel lower teeth 660. The successive

application of this axial force through multiple doses

of Dedication gradually advances the Indicator wheel in

relation to the rest of the indicator mechanism.

10 including the activation button 620 to produce a

gradual change on indicia visible en the indicator

wheel through the activation button window 626. Upon

the release of the axial fores from the top 622 of the

activation button 620. the canister valve springs back

15 to its relaxed state, thereby raising the canister 614

in relation to the canister case 616. Also, the pawls

660 bias back upward to raise the' activation button 620

and indicator wheel 650 in relation to the driver 670.

This raising motion results in the curved pawls 600

20 snapping over the lower teeth 660 of the indicator

wheel 660. All of this portion of the operation la

similar to the operation of the other embodiments

described herein, and reference is mads to that portion

of the descriptions above.

25 The aspect of the present enhodioent that is

different from the other echodiments described above

Involves the locking action produced by the keyed tabs

617 in the keyboled flanges 667. As explained above,

the keyed tabs 617 are biased outwardly by the

30 indicator wheel 650. As the Indicator wheel 650

rotates, the skirt 666 slides past the biased tabs 617.

Is addition, each time an axial force is applied to the

top 622 of the activation button 620 to depress the

eetlvatlen button 620 and indicator wheel 6SO in

jS relation to the driver 670 and canister case 616. the

indicator wheel 650 also shifts downward in relation to

the tabs 61?. This downward shift is readily
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accosoodatcd by the configuration of the Aerie* i tbm

ubi C17 elrnla ride upward «» the rediaUy outward

face of tba skirt 666.

when the iodic*tor wheel 650 has rotated

sufficiently through nultiple aedicition dosing that

the Key* (IS align with the keyholes ae shown la PIG.

IS, the Mining force of the tabs 617 causes the tabs

«}? to snap radially inwardly so that the keys fit into

the keyholes. At that position, there are two effects

i

first, the indicator wheel can no longer rotate to

advance the indicator wheel indicia, and, second, the

canister Sl« cannot be depressed in relation to the

canister case CIS to dispense Dedication, that is

because any axial force applied to the top 622 of the

activation button 620 la singly transferred through the

indicator wheel 6SO and into the tabs 617, without

producing any depreeelao of the canister 61« in

relation to the canister cass 616 or any depression of

the activation button 620 and indicator wheel 6S0 in

relation to the driver 670.

Xs the esbodlDent depicted, there are four tabs

617. It can be appreciated thst a single tab 617 would

be sufficient to accoaplieh the purpose described

above. In that esse, there would be no need to

configure speclsl key and keyhole configuration; a

aicple tab and notch would suffice. Bowevex, it has

been found desirable to use a plurality of tabs 617 so

that the axial force applied to the top 622 of the

activation button 620 is transferred to the canister

616 substantially equally around the circumference of

the device in order to prevent binding, bending ox

breaking. The use of nultlple tabs 617 is what

necessitates unique and differing key and keyhole

arrangeewnts. If all the keye ware the sane, and all

ae. then the device wouldthe keyholes were the sa

lockup through a partial revolution of the indicator

wheel 650, rather than upon a coaplete revolution.
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Thus, s substantial portion of the indicia -carrying

capacity would be lost. For exirple, if all the keys

were the same and all the keyholes were the ease, and

four equally spaced tabs 617 were used, then the device

would lockup when the indicator wheel 650 had rotated

only one •quarter revolution or less. Thus, at least

three-quarters of the indicia-carrying capacity of the

indicator wheel 650 would be left unused.

This obstacle Is overcooe by using different

keys and keyholes for each pair of four Batching keys

and keyholes, as shown schematically in PIC. IB. Hben

the set keys rotate sufficiently to align with the

first set of keyholes, the keys do not eaten the

keyholes . Therefore, the kayo do not pass into the

keyholes to lockup the device, but instead einply pass

over those keyholes. The ease occurs at the second sec

of keyholes and third set of keyholes. Finally at the

• fourth set of keyholes the keys natch the keyholes, and

so the set of four keye passes into the keyholes to

lockup the device. In this nanner, the indicator wheel

oust sake substantially one entire revolution before

the device locks up, thereby ensuring substantially

coaplete use of the indicia-carrying capacity of the

Indicator wheel 650.

25
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Hhat is clsiaed is>

1. an indicator device, eoKpriolag: an outer

cover j an indicator engaged with the outer cover; end a

S rotation cethanisa engaged with the outer cover and

indicator to translate a noo-rotative force en the

outer cover into a rotation of the indicator relative

to the enter cover; one of the outer cover and

Indicator having an indicia and the other of the outer

10 cover and indicator having sn indicia selector to

select said indicia such that the indicia selector

coves relative to the indicia when the indicator

rotates relative to the outer cover.

2. The device of claim l. wherein said

IS rotation oachaniso Includes at least one pawl sad s set

of pawl-engaging teeth, whereby the flexing of the pawl

drives the teeth to rotate the indicator wheel.

3. The device of claia 2, further ceexxrlsing

a retainer nested in the outer cover depending skirt

20 such that the indicator wheel is disposed between the

outer cover top portion and the retainer.

«. The device of claia 2, wherein the outer

cover can he noved axlally a United enount relative to

the retainer.

25 5. The device of claia «. wherein one of the

oster cover and the retainer includes a set of notchee

and the other of the outer cover and retainer Includes

a set of logs slidably positioned in the notches to

allow United oovenest of the outer cover and retainer

30 toward and away frcn one another.

6. The device of claia 5, wherein the lugs

lcclode s body and a lip such that the lugs ere

caforBabli to snap into the catches and axe retained in

the notchee by the lip.

35 7. The device of claia 1, wherein the pawls

have e teeth-engaging end engaged with the pawl-

engaging teeth and the pawls are configured such that a
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d*format ion of the pawls produces a circuaferential

shift of the teeth-engaging end to rotate said pawl-

engagiag teeth.

0. The device of claia ?, wherein the pawls

5 extend circttoferent tally end away froa the teeth-

engaging end.

9. The device of claim a, wherein the pawls

are on one of the outer cover and indicator wheel sad

the pawl -engaging teeth are on the other of the outer

10 cover and indicator wheel.

10. The device of claia 9. wherein the

rotation eeehanlea includes a spring urging the pawl

and pawl-engaging teeth apart.

U. The device of claia 10, wherein said

15 spring is the pawl.

12. The device of claia 9, wherein one of the

indicator wheel and retainer includes a ratchet and the

ether of the indicator wheel and retainer includes a

set of ratchet-engaging teeth allowing rotation of the

20 indicator wheel relative to the retainer in e first

direction but not In a second direction opposite the

first direction.

13. The device of claia a. wherein the pawls

are en one of the indicator wheel and the retainer and

25 the pawl-engaging teeth are on the other of the

irnHrnt^ wheel and the retainer.

l«. The device of claia a. wherein the

rotation nrrtianln includes a spring urging the pawl

and pawl- engaging teeth apart.

30 15. The device of claia 14 wherein aaid spring

is a pawl.

16. The device of claia 14, wherein one of the

outer cover and indicator wheel includes a ratchet sad

the other of the outer cover end indicator wheel

35 includea a eet of ratchet -engaging teeth allowing

rotation of the Indlrirnr wheel relative to the
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la • first direction but not in a

direction opposite the first direction.

17. The device of cUin 2. wherein eeid

rotation eschanisa includes e first reap end e rasp

engager whereby said nen- rotative force applied to the

outer cover causes the rasp engager to elide along the

first rasp to rotate the indicator wheel relative to

the outer cover.

It. Thfl device of claim 17 , whereby said first

resp ie on one of the outor cover and the indicator

wheel and aald rasp engager is on the other of the

outer cover and indicator wheel.

1». The device of elain 10. wherein said

rotation ettffh>n*«n further includes a second rasp

engageable with said reap engager, whareby a release of

the non-rotative force applied to said outer cover

causei the reap engager to alide along the eecond rasp

to further rotate the indicator wheel relative to the

outer cover.

30. The device of claim l», wherein the first

rasp includes a set of first reap teeth, each first

tooth having a reap portion, end the

includes e set of second rasp teeth,

teeth having a rasp portion, the eecond rasp teeth

being separated froa the first rap teeth by -a space

and tha rasp engager is a tab dispensed in said space.

21. The device of cloio 18, further coDprising

a retainer nested in the outer cover depending skirt

such that tha indicator wheel le disposed between the

outer cover top portion and the retainer.

32. The device of elalo 21, wherein one of the

outer cover and tha retainer includes a set of notches

and the other of the outer cover and retainer includes

a set of lugs sUdably positioned in the notches to

allow limited ocrveaent of the outer cover end retainer

toward and away froa one another.
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21. The device of claia 22, wherein the lugs

include a body and a lip such that the lugs are

deforaable to snap into the notches and ere retained in

the notches by the lip.

3«. The device of claia 21, wherein the

rotation mechanism includes a spring urging tha first

rasp end ramp-engager apart.

25. The device of claia 24, wherein one of the

indicator wheel end retainer include a ratchet and the

other of the indicator wheel and retainer Includes a

set of ratchet -engaging teeth allowing rotation of the

indicator wheel relative to the retainer in e flret

direction but not in a second direction opposite the

first direction.

3fi. The device of claia 24. wherein one of the

outer cover and indicator wheel Includes a ratchet end

the other of the Indicator wheel and outer cover

includes e set of ratchet -engaging teeth allowing the

rotation of the Indicator wheel relative to the

retainer in a first direction but not in e second

direction opposite the first direction.

37. The device of claia 2, wherein the outer

cover top portion includes a window and the indicator

wheel includes indicia selectively visible through the

38. The device of claia 27, wherein the window

extends in a direction generally froa e center of the

top portion toward a perioeter of the top portion.

25. The device of claia 38, wherein the

indicia on the indicator wheel include e spiral line, e

portion of the spiral line being visible through the

window, whereby rotation of the indicator wheel

relative to the outer cover causes tha spiral line

portion that is visible through the window to novo In

relation to the
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30. The device of claia 29. wherein the spiral

line has ens color on one side and a different color on

the other aide.

31. The device of claim 28. further eosprieing

a marker elidably counted on one of the outer cover and

the indicator wheel whareby the carter slides as the

indicator wheel rotates in relation to the outer cover.

12. The device of claia 11. wherein the

indicator wheel includes a count on which tha narker ie

slldably nounted. the count being en a aide of the

indicator wheel adjacent the outer cover top portico

and extending in e spiral pattern so that the marker

can alids on the indicator wheel in e spiral pattern,

and the carter being restrained froa rotation relative

to the outer cover but being allowed to ewe radially

relative to the outer cover, so that the radial

position of the oarkar relative to the outer cover

ae tha indicator wheel rotates in relation to the

13. The device of claia 12. wherein the outer

cover top portion includes e window extending generally

in a direction froa the Cop portion center toward a

perioeter, the window having a frsae. and the oarker

being visible thrungh the window and being restrained

froa rotation relative to tha outer cover by said

frsae

.

14. The device of claia 12. wherein eaid

spiral coast extends core than 110* around the

indicator wheel side adjacent the outer

15. k device to indicate the release of

aerosol Dedication froa a canister wherein aerosol

cedication is released froa the canleter by applying a

force to the canister, conprising a dispenser including

e canister case for holding the canister and an

indicator which advances upon the application of said

force to indicate a release of the aerosol Dedication.

38. The device of claim 35. wherein the

indicator includes an outer cover, an indicator wheel

engaged with the outer cover, and a rotation mechanics

engaged with the outer cover end indicator wheel to

5 translate a non-rotative force on the outer cover to

release aerosol Dedication froa the canister Into a

rotation of the indicator wheel relative to the outer

cover to indicate the release of the aerosol

medication.

10 37. The device of claia 38, wherein the outer

cover includes e top portion and a depending skirt, and

the Indicator wheel le nested In the depending skirt,

end the Indicator further includes a retainer nested In

the outer cover depending skirt so that the indicator

15 wheel is disposed between the outer cover top portion

and the retainer.

30. The device of claia 17, wherein the

canleter Includes an end and the dispenser includes an

opening to access said canleter end, and the indicator

30 includes a mount for mounting the indicator onto the

canleter end.

19. The device of claia IB, wherein the

indicator aount ie an adhesive pad that can be adhered

to the canister end.

35 40. The device of claim 18, wherein the

indicator oount is a recess so that the canister can be

press- filled into the recess.

41. The device of claia 17. wherein the

dispenser and indicator include a child resistant

30 element to resist the releasing of aerosol medication

by a child.

42. The device of claia 41. wherein tha child
' resistant element inclcdae at least one protrusion on

one of the outer cover depending skirt and the

35 dispenser end a protrusion-Bate on the other of the

outer cover depending skirt and the dispenser to mate

with the protrusion to allow a force applied to the
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indicater to b* cracilutd to the canister only If the

protrusion ud protrusion cau ere aligned

41. The device of elelo 42, wherein the outer

cover depending skirt extends over • portion of the

5 csnlster esse when said force is spplied to release

aerosol Dedication and eaid protrusion is a protrusion

en the depending skirt extending radially inward, and

the protrusion nate Is a cutout in aald canister case,

whereby the outer cover skirt la free to extend over a

10 portion of the canister case to allow aerosol

indication to be released when the protrusion ia

aligned with the cutout hut is not free to extend over

a portion of the caniater case to allow aerosol

Dedication to be released when the protrusion is not

15 aligned with the cutout.

44. The device of dale 41, wherein the

dispenser include* en aerosol chaahar slldably attached

to the canister case whereby the canister esse slides

into the aerosol cbasber ia a first position for

20 storing the dispenser and the canister case alides out

Of the aerosol chamber in a second position for

releaaing aerosol Dedication

.

43. The device of claia 44. wherein the

aerosol chaaber includes one end having a rlo, end

25 wherein the rio and the outer cover depending skirt are

configured such that the ria abuts the depending skirt

to prevent the release of aerosol Dedication when the

dispenser is in eaid first position but does not abut

the depending akirt to prevent the release of

10 Dedication where the dispenser is in said second

position.

44. The device of claim 45, wherein the

canister case has en end with an opening and the

indicator device is attachable to the canister through

15 said canister case opening, and the canister includes a

release valve actuatable upon depressing the caniater

into the caniater case, and the indicator Is attachable

SUBSTITUTE SHEET (RULE 25)

to the canister, whereby the caniater ia depressed into

the canister case by applying a force to the indicator,

said force being resisted by the aerosol chaaber rlo

when the dispenser is in said firat position but not

resisted by the aerosol chaaber ria when the dispenser

is in said second position.
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